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INTRODUCTION 


The request of Dr. Carl C. Seltzer that I write an introduction for his paper, 
“The Anthropometry of the Western and Copper Eskimos,” gives an opportunity 
for more or less reviewing it in advance of publication. This I do in part by 
reviving the hazy memories of twenty-five years ago, and then gossiping in a way 
that may be slightly useful to students of his work. 

The anthropometric notions and tools which I carried with me into the field in 
1906, when I started gathering the figures that are behind Seltzer’s study, were 
those favored by Dr. W. C. Farrabee who was then instructor in physical anthro- 
pology at Harvard. My ethnological horizon had been largely determined by the 
courses that were being given by Roland B. Dixon, then instructor and now pro- 
fessor. The glamor of the subject and the enthusiasm with which I tackled the 
job of field anthropology were in no small part the result of association with 
Frederick Ward Putnam, the head of our department. In 1903, as a student of 
comparative religions in the Divinity School, I had elected a beginner’s course in 
anthropology. After that for two years I was in the department of anthropology 
first as the holder of a fellowship and later as a fellow and assistant instructor. 

The point of saying all this here is that when I started my work among the 
Eskimos of the Mackenzie Delta I searched for the things which my training had 
led me to consider important, and used methods, among them the physical- 
anthropological, in which I had been instructed at the Peabody Museum of 
Harvard University. The instruments I used were a loan from the Museum. 

I knew from conversation with Professor Franz Boas and from his pamphlet 
entitled “A. J. Stone’s Measurements of the Natives of the Northwest Territories” 
that I had had in the Mackenzie region a predecessor who measured heads and 
statures. Knowing this was a piece of good luck. Obviously I might discover a 
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few of the same individuals and then I could check my measurements against 
Stone’s to give some idea of accuracy. I did ask the people around Fort Mac- 
pherson and found some whom he had measured. On these I could not get quite 
his results but that had little bearing on the rest of my work—I don’t suppose the 
differences between us in figures were any greater than you would expect from 
different observers. What proved important was that I found (either then or 
later, chiefly later) that some of the people whom he lumped together as Nun- 
atagmiut came from districts far removed from others whom he also called 
Nunatagmiut. Presumably they could not be in reality very near in blood if they 
were far in miles and separated from each other by peoples whom they at least 
consider not of their own kind. Stone had just measured together those whom 
the whalers and traders spoke of by the same name. 

I could not remove from my measurements that personal equation which had 
made them differ from Stone’s, but I could profit in other ways from our differing 
circumstances. He had been a transient concerned with other business while | 
was, or intended to be, an anthropologist by profession and was planning to spend 
years at the work. I could and would make detailed inquiries as to blood ancestry, 
instead of bunching individuals together according to a traders’ custom. 

With this for my cue, I typically discovered that while a man’s father was 
born at, say, Cape Smythe, his father had been looked upon as a member of the 
Oturak people, his mother, however, being from Point Hope. Still I found later 
that the meticulousness about fathers had problematic weight for (except as they 
had just recently acquired the information from whites) these Eskimos had not 
looked upon fatherhood at all as we do—every conception was to them miraculous 
and the father is merely the person to whom the mother was, according to their 
view married. For instance, I discovered eventually that in cases where a woman’s 
husband died during her pregnancy the next husband was always considered the 
father of the child. 

What I did, then, as a rule, was to trace the ancestry as carefully as possible 
to include all four grandparents; while in some cases, as for instance when an 
ancestor was known to be a non-Eskimo (say an Athabasca Indian), I would take 
records farther back than the grandparents. 

The scope of Seltzer’s studies has been such, however, that he has made no 
great use of these in many cases elaborate genealogical notes except to determine 
the group in which an individual was to be placed. Naturally, having put so 
much work on it, I am hoping that a later study can be published which will make 
some use of this relationship material. 

The geographic classifications used in my diaries and by Seltzer in this study 
are those of the Eskimos themselves, although we have not always gone into it 
quite as narrowly as they do. To take a case from home: Eskimos might dis- 
tinguish between Bronx, Brooklyn, Manhattan and Queens, but that and more 
Seltzer lumps under New York. 

Nearly always among Eskimos there is some dialectic variation to go with 
geographic distinctions. For instance, there were probably seldom five years when 
an ordinary member of the Noatak group did not see and speak to more than half 
of the Kuwuk group; yet, even so, a Killirk native would tell you decisively after 
hearing a few words, “This man is from Noatak, that one from Kuwuk.” 





- against 
rt Mac- 
ret quite 
pose the 
ct from 
then or 
as Nun- 
oO called 
1 if they 
at least 
se whom 


hich had 
differing 
while I 
to spend 
ancestry, 


her was 
r of the 
ind later 
- as they 
had not 
iraculous 
to their 
woman's 
ered the 


possible 
when an 
uld take 


made no 
letermine 
¥ put so 
rill make 


lis study 
e into it 
ight dis- 
nd more 


go with 
ars when 
han half 
ely after 


ANTHROPOMETRY OF THE ESKIMOS 315 


In many cases you would expect physical differences even when people were as 
nearly related by blood and geography as those of Noatak and Kuwuk—for one 
thing, the Kuwugmiut had more histories of intermarriage with the Athabasca 
Indians of the Lower Yukon; from that (pending evidence to the contrary) you 
expect some difference of physical type. 

In general the Eskimos of northwest Alaska would agree with Seltzer in his 
way of affiliating certain peoples with others. I think they would disagree in one 
case only—where he puts the Oturkagmiut into the group that contains Point 
Barrow and Cape Smythe. In their own opinion and that of their neighbors the 
Oturkagmiut are more nearly related to the group which includes the Noatak. 
However there is undeniably a great deal of intermarriage between the Oturk- 
agmiut inlanders and the coastal people; for, of all the inlanders, the Oturkagmiut 
descended most frequently to the coast and stayed the longest. So the Seltzer 
grouping may not be far astray after all. 

The same question arises with more abstruse surroundings when Seltzer divides 
those Copper Eskimos for whom I furnished him measurements into (1) Victoria 
Island, and (2) Coronation Gulf. If you have no information before you except 
the map, this division is unassailable. Even when you know the facts, or at least 
those of them that I know, you are puzzled how to find a better division—but 
you are a good deal worried, as may appear hereafter. 

At least two of the southwest Victoria Island groups, those of Puivlirk and 
Noahonirk were in my time (especially at my first visit, 1910-11) in very close 
relation with the mainland group of Akuliakattak. However these two, but not 
the Akuliakattagmiut, were in close relations by intermarriage with the people to 
the north, those of Prince Albert Sound and Minto Inlet. 

But the really significant and disturbing thing is that the Prince Albert and 
Minto people were travelers beyond anything known to me from the whole Eskimo 
world.” They apparently enjoyed traveling but apart from that they had to have, 
or thought they had to have, wood of a quality beyond their local drift. Some of 
this they got by trade from, say, the Puivlirmiut who either fetched it themselves 
from the Bear Lake forest or else secured it by trade from perhaps the Kog- 
luktogmiut.? But more than half of it they got from three or four times as far 
away, by first journeying east or southeast across Victoria Island and then crossing 
Dease Straits to the mainland and going all the way to the Baker Lake district 
and even farther down towards Chesterfield Inlet where they chopped down their 
own trees, picked up drift, or bought choice pieces from Eskimos whom they met. 

Summing it up briefly, the most northerly Eskimos of Victoria Island were 
more likely to intermarry with mainland people far to the south and east than with 
the people around the mouth of the Coppermine who in miles were only a quarter 
of the distance away. The people of eastern Coronation Gulf (very few of whom 


* See Stefansson, 1913, p. 284 ff; 1914, p. 28, 36, 37; 1921, p. 419; cf. David 
T. Hanbury, “Sport and Travel in the Northland of Canada” p. 14 (London, 1904) 
and —_— references to travel in D. Jenness “The Copper Eskimos” (Ottawa, 
1923). 

* Anyone interested in a more elaborate division of these Eskimos than that used 
by Seltzer will find it on the maps in Stefansson’s “My Life with the Eskimo,” 
1913, (or, better, the abridged edition of 1929) and in Jenness’ “The Copper 
Eskimos,” 1923. 
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I had a chance to measure although Jenness measured a good many of them) mixed 
to a considerable extent with the same remote people whom the northern Victoria 
Islanders used to meet near Baker Lake, but those of western Coronation Gulf 
were practically cut off from this chance of intermingling—except, of course, in- 
directly by western and eastern Gulf people marrying. each other. 

It is, therefore, not as surprising as it looks on the map to find resemblances 
between the northern Victoria Islanders and groups far away to the southeast. 

For students of the Seltzer tables it may be worth keeping in mind that, while 
head length among Eskimos is about as easy to measure with women as with 
men, there is in some districts a special difficulty in securing the breadth of head of 
the women; for in certain localities in my time they wore their hair so that a tight 
twist of it came above the ears. I remember this difficulty particularly for Mac- 
kenzie River. 

Students of the physical anthropology of the Eskimos should have special reser- 
vations in their minds, I feel, when they compare Greenland and Labrador with 
other districts. For the mixing of aboriginal blood with European began in 
Greenland shortly after Eric the Red, 982, and in Labrador shortly after Cabot, 
1497. It may even have begun much earlier than that in Labrador in connection 
with the voyages which the European Greenland colony made to secure timber, 
even if you do not regard what many Newfoundland historians believe, that there 
were fifteenth century European fishermen on the Banks and along the Labrador 
coast before Cabot. 

Authorities who twenty years ago estimated a maximum European population 
in West Greenland during the Middle Ages at 3,000 have now raised it to 10,000, 
and the belief that this colony was exterminated by disease, war, or any other 
combination of causes is rapidly giving way before the view that they amalga- 
mated with the natives, the culture disappearing but not the blood. Reduce by 
half the estimated ‘European component and you still have the probability that at 
the time of Cabot there was as much white as Eskimo blood in the so-called Eski- 
mos of West Greenland. The percentage has increased since then, so that it is 
only from Smith Sound and East Greenland that you have people whom you can 
reasonably compare as Eskimos with, say, Mackenzie River or Point Barrow. 

Perhaps the least interesting part of the current Seltzer paper is, then, where 
he follows the custom of writers on Eskimo physical characters in treating West 
Greenlanders and Labradoreans as if they were largely if not wholly Eskimo in 
blood. That I think so will be no news to him when he sees this introduction, nor 
does he probably disagree, for (although he does not mention it in the body of his 
paper) he has been working for years on material that is likely to throw consider- 
able light on blood mixture problems in Greenland. For there is in the Peabody 
Museum at Harvard a collection of more than eighty skulls with a good many 
other bones of people who were living in Iceland at the time when the race mixture 
was going on in Greenland—from the eleventh to the fifteenth century. The 
mediaeval Europeans in Greenland practically all came from Iceland and most of 
them from that part of Iceland (the west coast) from which the Peabody collec- 
tion is derived. It was, then, Europeans of that type who combined with Eskimos 
(which presumably up to this time had no European admixture) to form by 
their amalgamation the Greenlanders of the post-Columbian period. 
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There is a growing body of evidence to show that Englishmen and perhaps 
Hollanders traded in Greenland just before Columbus, but it does not seem likely 
that the “Eskimos” gained any large percentage of European blood from that 
source. There should be keen interest, therefore, in the Greenland angle of Selt- 
zer’s forthcoming paper on “The Physical Anthropology of the Mediaeval 
Icelanders.” 

The preparation of both the present study and that on the Mediaeval Icelanders 
was made possible through the interest taken by the Russell Sage Institute of 
Pathology of New York and the Institute of American Meat Packers of Chicago 
in the bodily characteristics of a meat-eating people. At the urging of Dr. Ray- 
mond Pearl, of Johns Hopkins, and Dr. Clarence W. Lieb, of 400 Madison Avenue, 
New York, the Packers voted a considerable grant to a committee of distinguished 
scientists under the chairmanship of Dr. Pearl. Although the larger part of this 
money was used by the Russell Sage Institute of Pathology for research on sub- 
jects who were living on exclusive meat diet, there was some left over that could 
be given to Professor E. A. Hooton, of the Peabody Museum of Harvard Uni- 
versity, for the study of the skeletal remains of meat eaters and for such work as 
that which Seltzer has done on the physical measurements of recent Eskimos. 

Since I had to do with collecting both the Eskimo measurements and the Ice- 
landic skeletal material it is my place to thank both the Russell Sage Institute of 
Pathology and the Institute of American Meat Packers for the broad interpre- 
tation of their research problem which enabled us to include the Seltzer studies. 
Not less should I, and whoever is interested in such problems, thank Professor 
Hooton for that continued and enthusiastic support of the project which enabled 
us to interest the Packers in giving the money and Seltzer in doing the work. 
Seltzer’s own reward will be in the appreciation of those of us who have been 
associated with him and in the satisfaction of having contributed substantially to a 
field hitherto little cultivated, that of the physical anthropology of the Western 
and Copper Eskimos. 

VILHJALMUR STEFANSSON. 


THE DATA 


Vilhjalmur Stefansson made three polar expeditions. He made his 
first trip as ethnologist of the Leffingwell-Mikkelsen Arctic Expedition 
1906-07,° the second in 1908-12 as leader of the Stefansson-Anderson 
Expedition,* the third as Commander of the Canadian Arctic Expedition 
1913-18.° It was during the first two trips that he was able to take 
anthropometric measurements on the various Eskimo groups he en- 
countered. The first expedition of 1906-07 was spent mainly among the 
Eskimos of the Mackenzie delta, although he went as far’ west as the 
Colville; on the second visit, 1908-12, Stefansson travelled as far west 
as Kotzebue Sound and as far east as the Coronation Gulf. 


* Stefansson, 1922. 
*Stefansson, 1913, 1914. 
* Stefansson, 1921. 
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Although the measurements taken on each individual were few in 
number (this being nevertheless the largest series of its kind), because 
of their broad geographical scope and racially uncontaminated character 
I feel fortunate, as other students of Eskimo anthropology will agree, 
to be able to extract and present this valuable material from Stefansson’s 
voluminous diaries. 


Measurements Recorded and Indices Calculated 


Measurements were taken on adult males and females (18-60 years 
of age) and on sub-adult males and females (3-17 years of age) as 
follows: 

Head length (maximum glabello-occipital length) 
Head breadth (maximum biparietal breadth) 
Face height (menton-nasion height) *® 

Face breadth (maximum bizygomatic diameter ) 
Stature 

Sitting height (sitting height to vertex) 


From the above measurements the following indices were calculated : 


Cephalic index (ratio of head breadth to head length) 

Facial index (ratio of face height to face breadth) 
Cephalo-facial index (ratio of face breadth to head breadth) 
Relative sitting height (ratio of sitting height to stature) 


Nature of the Material 


This may be stated without reservation, that there is no Arctic ex- 
plorer who has been as intimate with the Eskimos of Alaska, and west- 
ern and central Canada, as Stefansson. He lived their life, ate their 
food, built their dwellings, spoke their language, and simulated the 
Eskimo mode of living as closely as possible. The inevitable result 
was that he soon stood on amicable footing with all those whom he en- 
countered and was easily able to ascertain their tribal and racial 
affiliations. 

These facts have an important bearing upon this study in that every 
Eskimo included in this paper is without reasonable doubt a pure- 
blooded Eskimo. Besides, these measurements were taken between 1906 


* Stefansson measured face height from glabella to menton, but a correction has 
been applied to make face height read from nasion to menton. For correction see 
Connolly, 1926. 
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and 1912 when white blood mixture, except in the Barrow region, was 
just beginning. The parentage of every half-blood child was known 
and only one of them was as yet old enough to be married. 


Division of the Material 


As stated above, measurements were taken on various groups of 
Eskimos from Kotzebue Sound as far east as Coronation Gulf. It 
would be futile and profitless to attempt a survey of each tribe sepa- 
rately inasmuch as certain tribes obviously belong together, due to their 
blood affiliations and constant contact with each other. Therefore, 
Stefansson, on the basis of his knowledge of their relationships, has 
divided them into the following groups. 


(1) Kotzebue Sound. Includes all those groups on the Alaskan 
coast from Cape Prince of Wales to and including Point Hope. 

(2) Barrow. Includes all those groups along the coast north of 
Point Hope district to and including the region around Point Barrow. 

(3) Nunatagmiut. Includes all the groups residing along the Col- 
ville Basin, as the Nunatagmiut proper, the Noatagmiut, etc.; also the 
Eskimos on the mid-eastern Alaskan coast near or at the delta of the 
Colville River. 

(4) Mackenzie. Includes all tribes along the northern Canadian 
coast in the region of the Mackenzie delta from Herschel Island east to 
Cape Parry. 

(5) Victoria Island. Includes the Prince Albert Sound people and 
the Haneragmiut on southwestern Victoria Island. 

(6) Coronation Gulf. Includes all tribes living in and around Coro- 
nation Gulf. 


Kotzebue Sound Eskimos 


This group consists of 30 adult males and 8 adult females who are 
members of tribes along Kotzebue Sound from Cape Prince of Wales to 
Point Hope. The following tribes are represented in this division, 
Kivalina, Selawik, Tapkak, Kangianik, Kittegarmiut, Kigirktaruk, Port 
Clarence, Cape York, and Cape Prince of Wales. 


Barrow Eskimos 


All the individuals in this classification belong to the tribes that 
reside along the Alaskan coast from Icy Cape to Point Barrow. Here 
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were measured 85 adult males and 28 adult females. The tribes in this 
district are the Kugmiut, Nuvugmiut, Utkiavigmiut, Oturkagmiut,’ etc. 
These people live mainly at Point Barrow, Cape Smythe, Wainwright 
and Smith Bay. The Oturkagmiut are considered to live inland from 
Icy Cape. 

Nunatagmiut Eskimos 


The Nunatagmiut group contains 72 adult males and 55 adult fe- 
males. This includes most of the tribes living in the Colville valley, 
along the Colville River and tributaries and at Colville delta. The 
tribes are the Nunatagmiut proper, Noatagmiut, Kuvugmiut, Kangia- 
nirmiut, Killirmiut, Kagmallirmiut. These people were measured chiefly 
on or near the Colville, at Barrow (Cape Smythe) and Point Barrow 
when they came down to the coast for the whaling season, and at 
Herschel Island in the east where they journeyed to meet the whaling 
vessels in order to obtain supplies and employment on the ships. 


Mackenzie Eskimos 


The Mackenzie Eskimos extend along the mouth and delta of the 
Mackenzie River from Herschel Island to Cape Parry. Here Stef- 
ansson measured 48 adult males and 40 adult females at Stokes Point, 
Baillie Islands, Kangianik, Booth Islands, Tuktuyaktok and Imnaluk 
belonging to the Kupugmiut, Kittegaryumiut, Kigirktagmiut, and 
Avvagmiut tribes. 

Victoria Island Eskimos 


The Victoria Islanders in this series are those tribes that occupy the 
southwestern end of Victoria Island and include the Kanghiryutsiag- 
miut around Minto Inlet, the Kanghiryuarmiut who inhabit Prince 
Albert Sound, and the Haneragmiut * who live near Cape Kendall, 
southeast of Ikpigyuak Cape. This group consists of 30 adult males 
and 19 adult females. 


Coronation Gulf Eskimos 


During 1910-11 Stefansson measured 65 adult males and 46 adult 
females affiliated with the Akuliakuttagmiut, Puiplirmiut, Noahonirmiut, 


"The Oturkagmiut have been included in the Barrow group because although 
they have some Nunatagmiut blood, those measured by Stefansson show closer 
affiliations with the coastal peoples. ; : 

*The Haneragmiut are known to have mixed a good deal with the Coronation 


Gulf Eskimos. 
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Pallirmiut, Kogluktogmiut, Nagyuktogmiut, and Utkusiksaligmiut 
tribes. This group was studied again a few years later by Jenness 
whose report may be found in the reports of the Canadian Arctic Expe- 
dition 1913-18. 


PRESENTATION OF MATERIAL 
TABLE 1 
Head Length 





. RANGE S. D. 





Males: 


Kotzebue Sound .. 


Barrow 
Nunatagmiut 
Mackenzie 


Victoria Island ... 
Coronation Gulf .. 


Females: 
Kotzebue Sound .. 


Barrow 
Nunatagmiut 
Mackenzie 


Victoria Island ... 
Coronation Gulf .. 


185-211 
179-210 
180-199 
185-212 
185-206 
182-211 


183-189 
176-194 
173-197 
178-198 
172-200 
179-201 


192.50 + 0.72 
192.39 + 0.54 
190.03 = 0.40 
196.26 + 0.56 
194.13 + 0.58 
195.71 + 0.47 


185.00 + 0.45 
184.88 + 0.61 
182.91 + 0.43 
186.90 + 0.60 
186.74 + 1.06 
188.70 + 0.47 


5.83 + 0.51 
6.39 + 0.38 
4.78 + 0.28 
5.71 + 0.40 
4-73 £0.41 
5.58 + 0.33 


1.87 + 0.33 
4.65 + 0.43 
4.72 + 0.30 
5.58 + 0.42 
6.82 + 0.75 
4.72 + 0.33 


3.03 + 0.26 
3.32 + 0.20 
2.52 + 0.15 
2.91 + 0.20 
2.44 + 0.21 
2.85 + 0.17 


1.01 + 0.17 
2.52 + 0.24 
2.58 + 0.17 
2.99 + 0.23 
3.65 + 0.40 
2.50 + 0.18 





* The probable errors of the means, standard deviations and coefficients of vari- 
ation, have been calculated with the aid of Pearson’s tables of x: and x: See 
Pearson, 1914. 


Table 1 contains the mean head lengths of the males and females of 
our Eskimo groups. The most striking feature among the males is the 
remarkable length of the heads of the Mackenzie Eskimos, who have a 
mean diameter of 196.26 mm. The Coronation Gulf group shows the 
next longest head length, while the Nunatagmiut have the shortest of all, 
190.03 mm., a fact which no doubt betrays some mixture in modern and 
in recent prehistoric time with the Athapaskans to the south. The 
Kotzebue Sound and Barrow males have mean head lengths that are 
very similar. Another interesting point is that the more isolated and 
northern Victoria Islanders, who are geographically farther away from 


TABLE 2 
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possible Indian admixture show shorter mean head lengths than their 
southern Coronation Gulf neighbors.°® 

Among the females, although the Mackenzie have fairly long heads, 
they are exceeded in this character by the Coronation Gulf women. The 
Victoria Islanders again have a shorter mean head length than the 
Coronation Gulf group. The Nunatagmiut females, as expected, exhibit 
the shortest mean head length of 182.91 mm., while the Barrow and 
Kotzebue Sound women are similar to each other as are the men. 

The Mackenzie males in this feature too, differ markedly from any 
of the other Eskimo groups, having the narrowest mean head breadth of 
146.68 mm. The mean next in size is that of the Coronation Gulfers 
which is 4.41 mm. wider. The Nunatagmiut again show their Atha- 
paskan taint in having the broadest heads with a mean of 154.48 mm. 
The Kotzebue Sound and Barrow males are similar in head breadth as 


TABLE 3 
Head Breadth 





. RANGE 


MEAN 


S. D. 





Males: 
Kotzebue Sound .. 


Barrow 
Nunatagmiut 
Mackenzie 


Victoria Island .. 
Coronation Gulf .. 


Females: 
Kotzebue Sound .. 


Barrow 
Nunatagmiut 
Mackenzie 


Victoria Island ... 
Coronation Gulf .. 


55 
40 
19 
46 


137-168 
136-166 
139-163 
138-157 
143-160 
142-160 


133-146 
138-153 
138-156 
131-153 
135-152 
135-153 


151.60 + 0.77 
I51.11 + 0.49 
154.48 + 0.39 
146.68 + 0.41 
151.83 + 0.48 
151.09 + 0.36 


142.50 + 0.92 
144.54 + 0.51 
148.46 + 0.39 
140.90 + 0.37 
145.37 + 0.69 
143.87 + 0.40 


6.24 + 0.54 
5-71 = 0.35 
4.57 + 0.27 
4.19 + 0.29 
3.87 + 0.34 
4.32 + 0.26 


3.84 + 0.65 
3.87 + 0.36 
4.31 + 0.28 
4.49 + 0.34 
4-44 + 0.49 
4.05 + 0.28 


4.12 + 0.36 
3.78 + 0.23 
2.96 + 0.18 
2.86 + 0.20 
2.55 + 0.22 
2.86 + 0.17 


2.69 + 0.45 
2.68 + 0.25 
2.90 + 0.19 
3-19 + 0.24 
3.05 + 0.33 
2.82 + 0.20 





* Note by Stefansson: It is chiefly on an uninterpreted map that the more 


northerly people seem more isolated. The reports of Hanbury, Stefansson and 
Jenness (taken in chronological order) show that the more northerly Victoria 
Islanders made frequent journeys to the Baker Lake and Chesterfield Inlet district 
and had opportunity of blood mixing with the southerly and southeasterly groups 
from Kent Peninsula to Hudson Bay. (Hanbury, David T. Sport and Travel 
in the Northland of Canada, p. 14. For evidence as to what Eskimos Hanbury 
met, see Stefansson, 1913, p. 285; Stefansson, 1914, pp. 28, 36, 37; Stefansson, 
1921, p. 419. See also Jenness, 1923, p. 48.) 
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in head length, while the Victoria Islanders are 0.74 mm. broader headed 
than the more southern Coronation Gulf men. 

The females show the same general tendencies as do the males, the 
Mackenzie being by far the narrowest and the Nunatagmiut the broadest. 
The Victoria Island women follow the men in having a greater mean 
head breadth than the Coronation Gulf group. 

In this table I have listed the mean cephalic indices of the male 
and female Eskimos. From the previous studies in head length and 
head breadth it is no surprise to find that the Mackenzie males show 
the lowest mean cephalic index 74.75, this figure being 2.51 index units 
lower than the next highest group, the Coronation Gulfers. 

The Mackenzie are the only mean dolichocephalic group of all the 
Eskimos, for the rest have mesocephalic indices, including the Nuna- 
tagmiut who are practically brachycephalic with an index of 81.39. 

The Kotzebue Sound and Barrow males have almost identical mean 
indices, while that of the Victoria Islanders, although quite similar to 
the afore-mentioned groups, is 1.04 index units higher than the Corona- 
tion Gulf mean. 

A study of the female cephalic indices substantiates the facts ob- 
served among the males. Here too the lowest cephalic index is that of 
the Mackenzie women. The Nunatagmiut possess the highest mean 
index of 81.18, bordering on brachycephaly. 


TABLE 5 
Cephalic Index 





. RANGE MEAN S. D. 





Males: 


Kotzebue Sound .. 


Barrow 
Nunatagmiut 
Mackenzie 


Victoria Island ... 
Coronation Gulf .. 


Females: 
Kotzebue Sound .. 


Barrow 
Nunatagmiut 
Mackenzie 


Victoria Island ... 
Coronation Gulf .. 


73-87 
73-87 
76-89 
68-82 
75-82 
69-82 


72-79 
73-83 
76-88 
70-82 
74-84 
73-80 


78.60 + 0.47 
78.55 + 0.28 
81.39 + 0.25 
74.75 + 0.26 
78.30 + 0.24 
77.20 + 0.20 


77.00 + 0.51 
78.12 + 0.36 
81.18 + 0.28 
75.38 + 0.28 
77:79 + 0.36 
76.24 + 0.17 


3.82 + 0.33 
3.22 + 0.20 
2.94 + 0.18 
2.65 + 0.18 
1.95 + 0.17 
2.44 + 0.14 


2.12 + 0.36 
2.75 + 0.26 
3.08 + 0.20 
2.65 + 0.20 
2.35 + 0.26 
1.67 + 0.12 


4.86 + 0.42 
4.10 + 0.25 
3.61 + 0.22 
3-55 + 0.24 
2.49 + 0.22 
3.16 + 0.19 


2.75 + 0.40 
3.52 + 0.33 
3.79 + 0.24 
3.52 = 0.27 
3.02 + 0.33 
2.19 = 0.15 
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The Coronation Gulf mean is 1.55 units lower than that of the 
Victoria Island females. The 26 Barrow women have a cephalic index 
of 78.12 in contrast to the 77.00 mean index of the Kotzebue females. 
This difference may be due to the small number of individuals in the 
Kotzebue sample, although the standard deviation of 2.12 is fairly 
small. 

It must not pass unnoticed that, with the exception of the Mackenzie, 
all the female groups have lower mean cephalic indices than the corre- 
sponding males. 

Table 6 shows the grouping of all the Eskimos according to the divi- 
sions of the cephalic index. This statistical device has the advantage 
over the mean in that it distinguishes the various types of head form 
which are present in the group. 

Among the males, the Kotzebue Sounders evidence a marked meso- 
cephaly having 60.0 per cent of the individuals in this class, associated 
with fairly good size dolichocephalic and brachycephalic elements. The 
Barrow males have division percentages quite similar to those of their 
Kotzebue neighbors, except that they possess a larger brachycephalic 
class, which is doubtless due to Nunatagmiut admixture when the latter 
group came down to the coast in the whaling seasons. 


TABLE 6 
Divisions of the Cephalic Index 





DOLICHO- MESO- 
CEPHALIC 


(77-81.9) 
No. % 





Males: 
Kotzebue Sound ... ‘ 60.0 
Barrow 
Nunatagmiut 
Mackenzie . 18.7 
Victoria Island .... 
Coronation Gulf ... : 70.8 


Females: 
Kotzebue Sound ... 
Barrow 
Nunatagmiut 
Mackenzie 
Victoria Island .... 
Coronation Gulf .. 
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The Nunatagmiut males are composed of two types, mesocephals 
and brachycephals, with about equal numbers in each classification. Of 
the 64 Nunatagmiut males there is only one individual who lays claim 
to dolichocephaly. 

The Mackenzie males stand apart from all of the other groups in 
head form, 79.2 per cent of their number showing dolichocephaly, with 
only 18.7 per cent mesocephalic. This indeed emphasizes the distinctive- 
ness of the Mackenzie Eskimo, for none of our other groups can com- 
pare with them in extreme length and narrowness of the cranial vault. 

The Victoria Islanders and Coronation Gulf men show similarity in 
the percentage of individuals in the various classes, with the latter 
having a slightly greater tendency towards dolichocephaly. 

The female Kotzebue and Barrow Eskimos approximate the male 
condition, with the exception of an absence of roundheads among the 
former. 

The Nunatagmiut women show almost identical percentages with 
the males; and the Mackenzie, although they do not have as many doli- 
chocephals as the men, exceed any of the other female groups in this 
characteristic. 

The only marked divergence from the male results is found among 
the Coronation Gulf women, whose population is composed of almost 
equal numbers of dolichocephals and mesocephals. 


TABLE 8 
Face Height 





. RANGE MEAN 





Males: 





Kotzebue Sound .. 


Mackenzie 


Victoria Island ... 
Coronation Gulf .. 


Females: 


Kotzebue Sound .. 


Victoria Island ... 
Coronation Gulf .. 


112-140 
116-149 
102-142 
109-140 
112-140 


III-146 


107-128 
98-130 
101-129 
96-133 
112-135 
110-140 


127.73 + 0.56 
129.63 + 0.67 
127.06 + 0.63 
125.57 + 0.71 
125.20 + 0.81 
127.72 = 0.55 


119.25 + 1.91 
119.40 + 1.01 
120.38 + 0.60 
117.08 + 0.82 
121.68 + 0.80 
121.73 + 0.70 


6.55 + 0.57 
7.79 = 0.47 
7-49 + 0.45 
7.18 + 0.50 
6.56 + 0.57 
6.56 + 0.39 


7.99 = 1.01 
7.49 + 0.71 
6.56 + 0.43 
7.67 + 0.58 
5.16 + 0.56 
6.99 + 0.50 


5.13 + 0.45 
6.01 + 0.36 
5.89 + 0.35 
5.72 + 0.40 
5.22 + 0.46 
5.14 + 0.30 


6.70 + 1.13 
6.27 + 0.60 
5.45 = 0.35 
6.55 + 0.49 
4.24 + 0.46 
5.74 +£0.41 




















Cc ee ee es Sean" Swe & &eaakt «a SBMm 2 QRAaAar VY 
BEFS§ ESEES ZEaSES ESS B cucu! x 
et SP EC 
to'Sz1 o* Zor! 09 ee Ayspo.ig-uosjoys0f eee eeeeee OunLys yy] aeISy 
liz! vz £91 19 eee eee eee eee eee eee e421 [P4H eee eee eee eee eee eee eysely }S9MYNOS 
Ie I gr g'9Z1 £9 ee | ey [PAH eoeeeeee +e eee eee pues] VUIIME’'T 4S 
eeeee “* 6'°9z1 ov ee osdeys eee eee eee eee eens eBnsuiusg PpleMas 
Cz'61 I 8 €Z°Zz1 of Oe Joyyny ee ee ee punos onqez}0 4 
ot’61 I Sz £9°6z1 z9 Oe ee ee ee Joyyny oe eee eee eee eee eee eee MOLIEg 
Shs 9°61 I S b'gzI I I Oe ee | sevog eee eee eee eee eee eee eee jw SeyeuNn N 
<s) gf-oz1 ¢¢ go'Zz1 t9 Coe eee secccoscerceececocos Pe eccccees jniw3eyeun Ny 
S g'0z1 9 ¢- 1¢ I ZI ee ee seog eeeeeeeeee (qniw3ednoy ) dIZUIWIV IY 
[@) go Zi ov ZS’°Sz1 Lv ee ee ee ee of Joyjny oeeeeew ene eewee ee eeeeee sIZUdyAIe 
a 99 IzI 61 oz’Sz1 of COO CC CoE Oe Eee eee eeeeeeeeo® Joyyny PTEREEEEECELET EEE TE purysy BIIO}IA 
> Li1z1 eb 6°9z1 zg ee ee ee ee ee ssouuaf ee ee . yyny uol}eUuo1O7) 
x €Z1z1 cv eZ Lei S9 ee | Joyyny eee eree eee eee eee eens bait) uolyeu0107) 
= eee * S71 66 re ee YUWS-yoyxIIg ee eee keg uospnyy 
— o’6l I | Llz1 £ ee | MOYIII A ee eeeee Jopeiqe’] 
wt $91 I OI oZz1 ) uleg pue yyJoMyNG COee reer eeceseeereeescereces Jopeiqe’y 
Of gir OI gz'SzI 8 ere ee eer eeeee ee eee eee nee Aqsu33}S ee et punos yywws 
ps Er, ie ‘ON ALINOHLAV ano 





yyOrayy av. wwapy fo ajqvy, aayvsvdmoy 
6 ATAVL 


° 
ir] 
ae) 








ANTHROPOMETRY OF THE ESKIMOS 


331 


This table gives the mean face heights of our six Eskimo groups. 
The shortest average a little above 125 mm. and are found among the 
Mackenzie and Victoria Island males. The Barrow men have the 
longest faces, showing an exceptionally high mean face height of 
129.63 mm. The remaining groups, the Kotzebue, Nunatagmiut and 
Coronation Gulfers, all have means ranging around 127 mm. 

The Eskimo women do not correspond to their respective male 
groups in mean face height, for although the Mackenzie females exhibit 
the shortest faces of all, the Victoria Islanders and Coronation Gulf 
women have the longest. Face height has been the only characteristic 
thus far studied wherein the females have not supported most of the 
differences found among the males. 

On the basis of previous evidence we would expect to find the 
Nunatagmiut far exceeding all the other Eskimos in breadth of face. 
But strangely enough this is not so, for while the Nunatagmiut males 
have a mean face breadth of 147.05 mm. identical with the mean of the 
Coronation Gulfers, they are surpassed by the Kotzebue Sound men 
with a face breadth of 148.37 and the Victoria Islanders with 147.80. 
Unquestionably our Nunatagmiut group is composed of a narrower- 
headed leptoprosopic element as well as a brachycephalic broader-faced 
element as evidenced in part by the high standard deviation of 7.33 and 
the coefficient of variation of 4.98. 


TABLE 10 
Face Breadth 

















NO. RANGE MEAN S. D. Cc. ¥. 
Males: 
Kotzebue Sound .. 30 139-157 148.37 + 0.61 4.93 = 0.43 3.32 + 0.29 
ee 62 132-158 145.69 + 0.55 6.45 + 0.39 4-43 + 0.27 
Nunatagmiut ..... 64 127-162 147.05 + 0.62 7.33 + 0.44 4.98 + 0.30 
Mackenzie ....... 47 123-157 144.70 + 0.60 6.09 + 0.42 4.21 + 0.29 
Victoria Island ... 30 134-158 147.80 + 0.66 5.34 + 0.46 3.61 + 0.31 
Coronation Gulf .. 65 138-157 147.05 + 0.39 4.64 + 0.27 3.16 + 0.19 
Females: 
Kotzebue Sound .. 7 140-148 142.86 + 0.72 2.83 + 0.51 1.98 + 0.36 
Sg 25 128-153 138.16 + 0.71 5.30 + 0.51 3.84 + 0.37 
Nunatagmiut ..... 55 117-150 140.93 + 0.50 5.46 + 0.35 3.87 + 0.25 
Mackenzie ....... 40 124-149 138.72 = 0.56 5.26 + 0.40 3-79 + 0.29 
Victoria Island ... 19 130-147 140.58 + 0.68 4.42 + 0.48 3.14 + 0.34 
Coronation Gulf .. 45 128-148 138.33 + 0.36 3-54 + 0.25 2.56 + 0.18 
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The Mackenzie Eskimos have the narrowest faces with a mean 
breadth of 144.70 mm., while the Barrow males are only 0.99 mm. 
broader. 

The Nunatagmiut females are similar to the Victoria Islanders in 
mean face breadth as are the mnen, and again, are exceeded in this feature 
by the Kotzebue Sound women. Although the Mackenzie have com- 
paratively narrow faces, they are nevertheless slightly broader than 
those of the Barrow and Coronation Gulf females. 

Our Eskimos show a remarkable degree of variation in mean facial 
index, ranging from almost euryprosopism among the Victoria Islanders 
to distinct leptoprosopism among the Barrow males. The low index 
of 84.83 for the Victoria Islanders is due to their relatively short face 
heights, rather than to the breadth of their faces. 

Although the Mackenzie men resemble the Kotzebue, Nunatagmiut 
and Coronation Gulfers in mean facial index, it must be remembered 
that they differ in having absolutely shorter and narrower faces. 

Notwithstanding the fact that the Kotzebue Sound and Mackenzie 
females both have low indices bordering on euryprosopism, on examina- 
tion we find that they are not due to similar factors, for, while the low 
index of the Mackenzie is the result of their short faces, the index of the 
Kotzebue Sound women may be traced to the excessive breadth of their 


faces rather than the height. 


TABLE 12 


Facial Index 





NO. RANGE MEAN 





Males: 








Kotzebue Sound .. 30 


Barrow 
Nunatagmiut 
Mackenzie 


Victoria Island ... 
Coronation Gulf .. 


Females: 


Kotzebue Sound .. 


Barrow 
Nunatagmiut 
Mackenzie 


Victoria Island ... 
Coronation Gulf .. 


62 
63 
46 
30 
65 


75-95 
79-99 
73-06 
79-96 
77-92 
77-103 


78-91 
76-95 
69-95 
67-93 
81-92 
79-98 


86.10 + 0.54 
89.00 + 0.42 
86.51 + 0.34 
86.80 + 0.43 
84.83 + 0.52 
86.94 + 0.37 


84.86 + 1.11 
86.52 + 0.67 
85.34 + 0.46 
84.23 + 0.57 
86.43 + 0.44 
88.27 + 0.47 


4.35 + 0.38 
4.89 + 0.30 
3.09 + 0.24 
4.29 + 0.30 
4.20 + 0.37 
4.48 + 0.27 


4.34 + 0.78 
4.96 + 0.47 
4.96 + 0.32 
5.25 + 0.40 
2.86 + 0.31 
4.42 + 0.31 


5.05 + 0.44 
5.49 + 0.33 
4.61 + 0.28 
4.04 + 0.35 
4.95 = 0.43 
5.15 + 0.30 


5.12 £0.92 
5:73 = 0.55 
5.81 + 0.38 
6.23 + 0.48 
3.31 + 0.36 
5.01 + 0.36 
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The highest mean facial index among the females is that of the 
Coronation Gulfers, 88.27, with the Victoria Island and Barrow women 
having indices about 2 units lower. 

In Table 12 we noticed that the Victoria Island males possessed the 
lowest mean facial index of all the groups. In this table when all the 
individuals are classified on the basis of the facial index divisions, we 
find that this fact is substantiated, for the Victoria Islanders have, as do 
the Kotzebue Sound males, 33.3 per cent euryprosopic faces. This rela- 
tionship between the two groups ends here, for the rest of the Victoria 
Islanders are mainly mesoprosopic while the remaining Kotzebue Sound 
males are distinctly leptoprosopic. 

The Barrow men have a mean facial index of 89.00, the highest of 
all the groups, more than half of their number being leptoprosopic and 
only 17.7 per cent euryprosopic. 

The Nunatagmiut males show a fair number of short-broad faced 
individuals, a moderate amount of mesoprosopists, and a still greater 
number of long and narrow faced types. The Mackenzie males and 
Coronation Gulfers are similar to the Nunatagmiut in divisions of the 
facial index as well as in mean facial index, except that the Mackenzie 
are not as long faced as the other two groups. 


TABLE 13 


Divisions of the Facial Index 





EURYPRO- MESOPRO- 
SOPIC SOPIC 
(x-83.9) (84-87.9) 
No % No % 





Males: 
Kotzebue Sound ... 33-3 
Barrow 17.7 
Nunatagmiut 22.2 
Mackenzie 21.8 
Victoria Island .... 33-3 
Coronation Gulf ... 18.5 


Females: 
Kotzebue Sound ... 42.8 
Barrow 28.0 
Nunatagmiut 32.1 
Mackenzie 43.6 
Victoria Island .... 21.1 
Coronation Gulf ... 13.3 
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It is interesting to note that in the main, all the male groups are pre- 
dominantly leptoprosopic, with the exception of the Victoria Islanders 
who possess a greater percentage of mesoprosopic than leptoprosopic 
faces. 

At the first cursory glance at the females, it is evident that they are 
not as long and narrow faced as the males, for the Mackenzie and Kotze- 
bue females are more euryprosopic than leptoprosopic. The Coronation 
Gulf, Victoria Island, and Barrow women are the most leptoprosopic 
groups among the females. 

Cephalo-facial index, the relation between breadth of face and 
breadth of head, becomes a very important index when we are dealing 
with Eskimo or Indian material. In respect to the latter it has been 
found that the pure-blooded American Indians usually have mean 
cephalo-facial indices ranging from about 94 to 98. It has also been 
demonstrated by Jenks *° and Sullivan," that when Indians absorb some 
white blood the first evidence of their mixture is portrayed by the 
cephalo-facial index which drops below 94 and sometimes as low as 89. 
In Indian and white mixtures, the index falls, due to the decrease in 
diameters, the decrease in face breadth exceeding the decrease in head 
breadth. 


TABLE 15 
Cephalo-Facial Index 





. RANGE MEAN 





Males: 
Kotzebue Sound .. 


Barrow 


Victoria Island ... 
Coronation Gulf .. 


Females: 


Kotzebue Sound .. 


Barrow 
Nunatagmiut 
Mackenzie 


Victoria Island ... 
Coronation Gulf .. 


QI-103 
89-103 
79-103 
92-108 
QI-102 


89-105 


97-105 
90-100 
86-101 
89-108 
90-101 
92-101 


97.90 + 0.40 
96.48 + 0.28 
95.27 + 0.40 
98.98 + 0.36 
97.47 + 0.31 
97.29 + 0.23 


100.14 + 0.66 


95.56 + 0.32 
95.09 + 0.28 
098.41 + 0.38 
96.68 + 0.47 
96.20 + 0.22 


3.23 + 0.28 
3.25 + 0.20 
4-73 + 0.28 
3.60 + 0.25 
2.50 + 0.22 
2.76 + 0.16 


2.59 = 0.47 
2.38 + 0.23 
3.12 + 0.20 
3.50 + 0.27 
3.04 + 0.33 
2.20 + 0.15 


3.30 + 0.29 
3-37 + 0.20 
4.96 + 0.30 
3.64 + 0.26 
2.56 + 0.22 
2.84 + 0.17 


2.59 = 0.47 
2.49 + 0.24 
3.28 + 0.21 
3.56 + 0.27 
3.14 = 0.34 
2.29 + 0.16 





* Jenks, 1916. 
™ Sullivan, 1920. 
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The pure-blooded male Eskimos have mean cephalo-facial indices 
that are higher than those of the Indians, varying from approximately 
96 to 100. It appears that when Indian blood enters the Eskimo groups, 
the mean cephalo-facial index falls, but rarely below 95. Thus, in 
Eskimo and Indian mixtures, the index falls, due to the increase in 
diameters, the increase in cranial breadth exceeding the increase in facial 
breadth. When we discover Eskimo groups with mean cephalo-facial 
indices below 95, we can be quite sure we are dealing with an appre- 
ciable amount of white mixture, especially if we can demonstrate that it 
is due to a decrease in diameters, for, in Eskimo and white mixtures, 
the index falls as a result of a decrease in diameters, the decrease in 
facial breadth exceeding the decrease in cranial width. 

With these facts in mind, we find on examination of Table 15 that 
none of our male groups show any evidence of white blood, but that the 
Nunatagmiut unquestionably betray their Athapaskan admixture in the 
comparatively low cephalo-facial index of 95.27. The most eskimoid 
group, the Mackenzie, possess the highest mean index, 98.98, while the 
remaining groups have face breadths that are a little more than 97 per 
cent of the breadth of their heads, with the exception of the Barrow 
who show an index of 96.48. 

The 7 Kotzebue Sound females have a very high mean cephalo- 
facial index of 100.14, but this is probably due to the small size of the 
series and must therefore not be considered seriously. The Mackenzie 
women exceed the rest of the female groups with a mean index of 
98.41, and again the Nunatagmiut have the lowest index, 95.09, followed 
closely by the Barrow whose mean index is only 0.47 index units higher. 

If we accept the proposition that the great size of face breadth rela- 
tive to head breadth is an index of the purity of Eskimo blood, then we 
must admit that the Mackenzie Eskimos are the purest Eskimos of all. 
It would also follow that the Nunatagmiut have had a great deal of 
Indian admixture in comparatively recent times. The intermediate 
position of the Kotzebue Sounders, Victoria Islanders and Coronation 
Gulfers gives the possibility of some degree of Indian admixture, but 
this supposition may best be left for further elaboration later. 

In this table I have sorted all the individuals on the basis of a two- 
fold classification, each one being classified both as to his cephalic index 
and facial index. Thus, all the dolichocephalic types may be either 
dolicho-euryprosopic, dolicho-mesoprosopic, or dolicho-leptoprosopic. 
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340 HUMAN BIOLOGY 
The mesocephals and brachycephals are also divided in this fashion, so 
that every individual must fall into one of our 9 groups. 

In examining the males, we find that the Kotzebue Sound group 
consists mainly of dolicho-leptoprosopic, meso-euryprosopic and meso- 
leptoprosopic types. The Barrow dolichos are leptoprosopic and the 
mesocephals are also long and narrow faced. The surprising fact about 
the Nunatagmiut group is that along with the meso and brachy types, we 
find a very small percentage of euryprosopism, for the mesocephals are 
mostly leptoprosopic while the brachycephals are markedly mesoprosopic 
and leptoprosopic. 

The Victoria Islanders are excessively mesocephalic and have faces 
that are euryprosopic and mesoprosopic, while the Coronation Gulfers 
differ from them in having 33.9 per cent meso-leptoprosopic individuals. 

The small size of the Kotzebue female series prevents us from arriv- 
ing at any definite conclusions as to the associations of facial with 
cranial types; but among the Barrow women, the dolichocephals are 
notably leptoprosopic with the mesocephals having all types of faces. 
The Nunatagmiut females are predominately meso-leptoprosopic and 
brachy-euryprosopic. The Mackenzie dolichocephals and mesocephals 
show very few mesoprosopic faces but seem to run more to the extreme 


types. 


The Victoria Islanders differ again from their southern Coronation 
Gulf neighbors, the former being in the main meso-mesoprosopic and 
meso-leptoprosopic, while the latter are excessively dolicho-leptopro- 
sopic with a fair amount of meso-leptoprosopism. 

It was indeed unfortunate that Stefansson was unable to obtain 
stature and sitting height measurements on more individuals and on 


TABLE 18 


Stature in cm. 





. RANGE MEAN 





Males: 


Barrow 


Nunatagmiut 


Mackenzie 


Females: 
Barrow 


Nunatagmiut 


Mackenzie 


149-184 
155-180 
159-179 


150-161 
147-164 
144-163 


164.59 + 1.14 
169.12 + 0.90 
168.96 + 0.74 


153.71 + 0.98 
155.08 + 0.96 
155.50 + 1.00 


8.26 + 0.80 
6.78 + 0.63 
5.45 + 0.52 


3.84 + 0.69 
5.14 + 0.68 
5.93 + 0.71 


5.02 + 0.49 
4.01 + 0.38 
3.23 + 0.31 


2.49 = 0.45 
3.31 + 0.44 
3.81 + 0.45 





TABLE 19 


Comparative Table of Mean Stature 





FEMALES 
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342 HUMAN BIOLOGY 


more Eskimo groups; yet, we must accept with ready hands all the evi- 
dence we can possibly obtain in order to help piece together the frag- 
mentary evidence bearing upon Eskimo history. 

The Nunatagmiut and Mackenzie males present the tallest mean 
statures that have heretofore been assigned to any Eskimo group. A 
mean stature approximating 169 cm. places these Eskimos in what 
Martin * calls the “Mittelgrosse Gruppen.” The Barrow men with a 
mean stature of 164.59 are far shorter than their more eastern relatives. 

The females support the males in this characteristic with the Mac- 
kenzie and Nunatagmiut women being taller than the Barrow group. 

In this instance, due to the absence of measurements on the lower 
extremities, sitting height becomes a very important measurement, for it 
indicates whether the magnitude of the stature lies in the torso or the 
lower limbs. 

Curiously enough the tallest group, the male Nunatagmiut, have 
the shortest mean sitting height, which is smaller than that of the lower 
statured Barrow Eskimos. The Mackenzie males with a stature not quite 
as great as the Nunatagmiut have the largest mean sitting height of 91.20 
cm. Evidently the tall stature of the Nunatagmiut group lies in the 
lower limbs, while that of the Mackenzie is inherent in the torso or 
vertebral column and head. 


TABLE 20 


Sitting Height 





NO. RANGE MEAN 





Males: 


Barrow 
Nunatagmiut 
Mackenzie 


Females: 


Barrow 
Nunatagmiut 
Mackenzie 


78-06 
76-98 
84-96 


79-86 
79-88 
79-90 


88.18 + 0.57 
86.43 + 0.63 
91.20 + 0.76 


82.20 + 0.69 
82.67 + 0.48 
85.54 + 0.74 


3-93 + 0.40 
4.30 + 0.45 
3.57 + 0.54 


2.27 + 0.51 
2.46 + 0.34 
3.65 + 0.52 


4.46 + 0.45 
4-98 + 0.52 
3-91 + 0.59 


2.76 = 0.59 
2.98 + 0.41 
4.27 + 0.61 





* Martin, 1928. 
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Relative sitting height is an index which gives the ratio of sitting 
height to stature. The higher the index the greater is the length of the 
torso in relation to the total stature of the individual. 

Therefore, the Nunatagmiut males and females have longer legs or 
shorter bodies relative to their statures than either the Mackenzie or 
Barrow groups. The Barrow males and Mackenzie females have rela- 
tively the longest bodies or the shortest legs. 


STATISTICAL COMPARISONS 


Up to this point, I have presented the summary of the measure- 
ments of the six Eskimo groups without attempting to demonstrate the 
relationships existent between them. Now it is my purpose, by means 
of statistical devices, to detect the differences and similarities between 
the groups and to show their statistical significance beyond a reasonable 
doubt. 

Accordingly, I have calculated the differences between the means 
of the various groups and the probable errors of these differences. And 
finally their relationship was expressed in terms of “xpe,’’ obtained by 
dividing the differences between means by the probable errors of the 
differences. 

In the following tables, I have used this statistical method to com- 


pare one Eskimo group with another. There are differences between 
every group, but now it is possible to demonstrate which differences are 
significant beyond a reasonable doubt, and which ones are merely differ- 
ent due to random sampling. 

The first column of every table contains the means and probable 
errors of the main group subject to comparison. The rest of the groups 


TABLE 22 


Relative Sitting Height 





. RANGE MEAN 





Males: 
Barrow 52-56 53.68 + 0.18 1.26 + 0.13 2.35 + 0.24 
Nunatagmiut 47-55 51.52 + 0.28 1.92 + 0.20 3-73 + 0.39 
Mackenzie 50-57 53.30 + 0.33 1.55 + 0.23 2.91 + 0.44 


Females: 
Barrow 52-56 53.60 + 0.49 1.63 + 0.35 3.04 + 0.65 
Nunatagmiut 50-56 53.45 + 0.36 1.78 + 0.26 3.33 + 0.48 
Mackenzie 53-57 55.18 + 0.26 1.27 + 0.18 2.30 + 0.33 
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have two columns, the first giving the differences between means for 
each measurement, and at the base of which I have computed the aver- 
age of the differences irrespective of signs; the second column headed 
by “xpe” gives the number of times the difference exceeds the probable 
error of the difference. 

All differences that have xpe’s over 3.00 are unquestionably significant 
differences and are printed in bold faced type, for the chances are more 
than 96 out of 100 that such differences are not due to random sampling. 
Those differences that are between 2 and 3 times their own probable 
errors, whose chances of being significant are from 82 to 96 out of 100, 
may be said to be possibly or probably significant and are printed in 
italics. All differences having an xpe less than 2.00 are considered to be 
differences due merely to the random sampling process. 

In Table 24 I have compared the measurements and indices of the 
Kotzebue men and women with those of the rest of the Eskimos. 

The most striking feature of this table is the extraordinarily close 
resemblance between the Kotzebue Sound and Victoria Island males. 
There is no question about this similarity, for the Victoria Islanders 
are significantly different only in one characteristic, face height, and this 
is but a possibly significant difference. This fact is all the more remark- 
able when we consider that the Kotzebue Sound people live on the north- 
west coast of Alaska, while the Victoria Islanders are far to the east- 
ward, north of Coronation Gulf. The average difference between the 
Kotzebue and the Victoria Island males is only 0.99. 

The Victoria Island females do not evidence as great a similarity 
with the Kotzebue females, but this may be possibly due to the extremely 
small size of the Kotzebue sample, there being but 8 in the series. 

The next closest relationship is found between the Kotzebue and 
Coronation Gulf males, the latter being significantly different in head 
length and possibly different in cephalic index. 

Although the Barrow are most closely situated to the Kotzebue, the 
males show more differences than with the Victoria Islanders and Coro- 
nation Gulfers, the Barrow being significantly different in face breadth 
and facial index, and possibly different in face height and cephalo-facial 
index. 

The Nunatagmiut and Mackenzie males show no evidence of simi- 
larity with the Kotzebue Sound Eskimos. 
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The Kotzebue females are in general distinguished from the rest of 
the women in having narrower heads, much broader faces and extremely 
high cephalo-facial indices. 

From Table 25 the Barrow males appear to be most closely related 
to their Kotzebue neighbors. The rest of the groups show no apparent 
similarity to the Barrow men. 

The Barrow females do not differ from their Eskimo relatives as do 
the males, for the Victoria Island women are inseparable physically 
from the Barrow with only one possibly significant difference, face 
breadth, and having an average difference of 1.26. Although the 
Coronation Gulf females show more significant differences than the 
Victoria Islanders, they are still closer to the Barrow than are the 
Kotzebue Sound women. 

Table 26 contrasts the Nunatagmiut with the other Eskimo groups. 
The most outstanding feature of this table is the fact that the Nuna- 
tagmiut do not exhibit any close relationships with the other Eskimos. 
They have the shortest heads, the broadest heads, the highest cephalic 
indices, the lowest cephalo-facial indices, and the lowest relative sitting 
height of all the Eskimos considered in this paper. 

These are all Indian-like features and clearly betray the presence of 
considerable Indian blood that must have entered this group in com- 
paratively recent times. 

An examination of Table 27 accentuates all the distinctive character- 
istics of the Mackenzie Eskimo. There is no group, either among the 
males or females, that can claim any close relationship with them 
whatsoever. They are distinguished from the rest of the Eskimos by 
the absence of Indian tendencies and by the exaggeration of Eskimo 
features. The Mackenzie heads are the longest, narrowest, with the 
lowest cephalic indices; their faces are the narrowest with very high 
cephalo-facial indices ; and the relation of sitting height to stature indi- 
cates that they are endowed with very long trunks. 

If we take all these facts into consideration, and if we accept the 
relation between the breadth of head and the breadth of face as being 
an index of purity of Eskimo blood, then we must conclude that the 
Mackenzie are the most Eskimoid of all the Eskimos. 

There are three important facts, concerning the Victoria Island 
males, that are indicated in Table 28. 

The first one pertains to the outstanding similarity between the Vic- 
toria Island and Kotzebue males which has been already pointed out. 
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The second demonstrates that the Kotzebue Sound Eskimos are more 
like the Victoria Island men than the geographically more closely situ- 
ated Coronation Gulf group. And finally, the Victoria Islanders lean 
toward Canadian Indian features to a greater degree than their south- 
ern Coronation Gulf neighbors. 


The female Victoria Island series shows unusual identity with the 
Barrow, more so than with the Coronation Gulfers. The Kotzebue 
women would not differ very much from the Victoria Islanders were it 
not for the former’s extremely high cephalo-facial index. Again as in 
the males, the Victoria Island females show greater Indian tendencies in 
physical features than the Coronation Gulf group. 


The male Coronation Gulf Eskimos resemble the Kotzebue Sound 
men more than they do the Victoria Islanders. 


The Victoria Island females are fairly similar to the Coronation Gulf 
women, being significantly different in cephalic index by 1.55 points, and 
possibly different in face breadth and facial index. 


DISCUSSION 


The science of anthropology, although usually subdivided into its 
various branches, ethnology, ethnography, somatology and archaeology, 
is essentially a closely knit and interrelated study. The examination of 
no single branch alone is adequate if a thorough understanding of a 
cultural group is to be obtained. It is necessary, in a study of the 
historical background and culture of a people, that cognizance be taken 
of all the factors that went into the making of that cultural pattern. It 
is the complete devotion to all the evidence at our command,—the soma- 
tological, the ethnological, the archaeological and the ethnographical— 
which will reveal to us the true history, the true cultural pattern of a 
people. 

Nowhere is this statement more pertinent than in the question of 
the origin of the Eskimos. It is essential that we bring to bear all the 
evidence we have in order to solve this perplexing problem. 

Thus far those who have unearthed the archaeological data, those 
who have determined the ethnological material, those who have studied 
the geographical distribution of the Eskimo, have failed adequately to 
bring into relation their results with the available somatological data. 
In this paper I intend to correlate the physical evidence concerning the 
Eskimo with the known facts of material culture that have been eluci- 
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dated by such eminent authorities as Boas, Steensby, Rasmussen, Mathi- 
assen, Birket-Smith and Jenness. 

Many theories have been postulated for the origin of the Eskimo 
and the sequence of Eskimo cultures, but the most complete and compre- 
hensive theory has been presented by Birket-Smith."* The various cul- 
tures in chronological sequence he gives as follows: 

(1) Proto-Eskimo—a “circumpolar ice-hunting culture” in the re- 
mote past, the Caribou Eskimos west of Hudson Bay being the last 
survivors. 

(2) Palae-Eskimo—the bearers of this culture were once Proto- 
Eskimo but were the first group to adapt themselves to life at the sea, 
spreading all over the Arctic. 

(3) Thule—corresponds to Steensby’s Neo-Eskimo culture, origi- 
nating in the west, most probably in Alaska, then spreading eastward to 
Greenland. The Thulers depended mainly on the hunting of whales. 

(4) Eschato-Eskimo—trepresented by the Central Eskimo cultures. 
The bearers of this culture have fairly recently migrated north from 
inland. 

In addition to the above we must add the as yet little known “Bering 
Sea Culture” discovered in Alaska, which is considered by Jenness ** 
to be older than the Thule. 

Archaeologists and ethnologists are in complete agreement as to the 
existence of the Thule and the more recent Eschato-Eskimo cultures. 
But they disagree as to the Proto- and Palae-Eskimo cultures as ex- 
pounded by Birket-Smith. For example, Mathiassen** cannot find 
evidence for the presence of an older culture in the central regions than 
the Thule. 

The question of the Proto- and Palae-Eskimos need not concern us 
at this point, but let us instead examine the somatological evidence for 
the Thule and Eschato-Eskimo cultures. 


The Bearers of the Old Thule Culture 


Mathiassen ** has pointed out the fact that on the basis of various 
cultural evidences it was apparent that the Thule culture originated in 


* Birket-Smith, 1928 and 1929. 
™* Steensby, 1910. 

* Jenness, 1928. 

* Mathiassen, 1930. 

*" Mathiassen, 1927. 
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western Alaska and from that focus spread eastwards right to Green- 
land. What were the physical characteristics of the bearers of this 
culture was not known, until fortunately, in 1918, Van Valin? dis- 
covered a group of mounds near Point Barrow, Alaska, which contained 
a series of skeletal remains associated with artifacts of Thule type. 
That this culture belonged to the Thule people is a fact that has been 
adequately and conclusively demonstrated by Mason.’® And further, 
that this was a historically ancient site is attested to by Van Valin, who 
on questioning the present inhabitants of Point Barrow, found that they 
had no historical recollection of the existence of any previous group in 
this region, or that these mounds were actually “Igloos.” 

These important skeletons were measured in 1928 by Hrdlicka * 
who came to the conclusion that the bones of the Old Igloo Thulers were 
the remains of Eskimos whose physical type differed radically from 
groups now living in Alaska. On the basis of his report, the skeletal 
remains are distinguished by the great length and extreme narrowness 
of their skulls, with consequently low cranial indices, and also by their 
excessively high breadth-height indices. In short, the Old Igloo Thulers 
were described as a tall statured, dolichocephalic, orthocephalic, akro- 
cephalic, hypsiconch, leptorrhine group. 

These skeletons represent an individually characteristic and distinc- 
tive type which is clearly differentiated from almost all other Eskimo 
craniometric series. They are distinguished from them in possessing 
the longest skulls, by far the narrowest skulls, the lowest cranial indices, 
the highest skull vaults, the highest cephalo-facial and breadth-height 
indices, and one of the tallest statures. 

Do any of the existing Eskimo groups resemble this skeletal series 
by exhibiting similar characteristic features, or has this type entirely 
disappeared into the existing populations? A survey of the physical 
characteristics of the existing Eskimo tribes brings to light the fact that 
of all the groups, the Mackenzie seem to fit this description best. We 
have seen, in previous pages, how the measurements and indices of this 
group stamped them apart from all the rest. These Mackenzie were 
described as the most Eskimoid of all the Eskimos. There was no 
group in the material studied that could lay claim to any close relation- 
ship with them whatsoever. The Mackenzie Eskimos were distinguished 


* Hrdlicka, 1930. 
* Mason, 1928. 
* Hrdlicka, 1930. 
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from the other living groups in having the longest heads, the narrowest 
heads, the lowest cephalic indices, one of the highest cephalo-facial in- 
dices, and one of the tallest statures. Thus it may be seen that the 
Mackenzie Eskimos differ from the other living groups in the same 
characteristics and in the same direction as do the Old Igloo crania 
from the other Eskimo skeletal collections. 

The fact that these two groups differ markedly from all the other 
groups in similar measurements and indices, in the same direction, and 
are both extreme types, leads one to suspect that they are of the 
same racial stock. Both are very long headed, both are very narrow 
headed, both have very low cranial indices, very high cephalo-facial in- 
dices, and tall statures. 

Such close resemblances between two groups cannot be fortuitous, 
but on the other hand are a cogent argument for the postulation of racial 
identity, thereby confirming the conclusion that physically the Macken- 
zie Eskimos are the living descendants of the original bearers of the 
old Thule culture. 


Are there any other Eskimos who resemble the Old Igloo Thulers in 
physical characteristics? From the geographical distribution of arch- 
aeological remains of the Thule type one would expect the Smith Sound, 
Baffin Land, Labrador and Greenland Eskimos to show close soma- 
tological likenesses with the Old Igloo people. Nevertheless, we do not 
find this condition, for the physical type has been changed, probably as 
the result of the penetration of newer peoples into these regions and 
the extinction of the Thulers. 


Mason * has made the following statement : 


it may now be stated that the bearers of the Thule Culture in Alaska were of 
a definite physical type and, according to Doctor Hrdlitka, this type is identical 
with that of the present Eskimo of Southern Greenland and Labrador, and different 
from that of the modern Alaskan Eskimo. 

I can find no evidence to substantiate this quotation in its entirety ; 
in fact, all the material that we have, meager though it is, refutes some 
of these suppositions. The present Labrador Eskimos do not resemble 
the Old Igloo Thulers. The former have shorter and wider heads, 
higher cephalic indices, longer faces, and much lower cephalo-facial 
indices. Most important of all is the fact that their statures are in no 
manner alike, the Labrador Eskimo being very short, having a mean 


™Mason, 1928. 
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stature of about 157 cm., while the Old Igloo Thulers stand about 12.5 
cm. taller, with a mean of 169.50 cm. 

A study of the anthropometric data on the Greenland Eskimos does 
reveal some resemblances in physical features with the Thulers. 
Hrdlicka, in 1929, emphasized a close connection between the Old 
Igloo skeletons and a series of undated crania from Greenland. In 
facial dimensions there appeared many “striking similarities.” How- 
ever, in regard to the proportions of the cranial vault these similarities 
were not so impressive. The mean difference between the two series for 
cranial length was 2.8 mm., cranial breadth 3.1 mm., cranial height 0.7 
mm., cranial index 2.7, and for the height-breadth index 3.0 index units, 
These differences although not widely divergent are not small enough to 
presume physical identity, especially inasmuch as we are dealing with 
two series of the same racial grouping. Nevertheless, taking all the 
Greenland evidence as a whole, it may be stated that the Eskimos of that 
country have a basic strain of Thule blood which has been overlayed to 
a variable degree by a new infusion of a very short-statured, low-headed 
group, concerning which more will be said later. 

Bessel’s ** measurements of a series of 100 Smith Sound crania 
would throw considerable light upon the question of Thule inhabitants 
in that far north region, if the skulls had been sexed. Unfortunately, 
the unsexed data cannot be interpreted with any amount of confidence, 
so that we shall have to wait until this valuable collection is re-examined. 

In summary of the existing knowledge concerning the bearers of the 
Thule Culture, we may say that the Mackenzie Eskimos are their only 
approximately pure living descendants, although traces of their blood 
can be found in other parts of the Arctic, particularly as a basic sub- 
stratum in Greenland. 


The Eschato-Eskimos 


The present Central Eskimos, extending from Coronation Gulf to 
Baffin Land and Labrador, are the representatives of the modern Es- 
chato-Eskimo culture. It is a commonly accepted proposition that this 
culture is later than that of the Thule, and that it appeared in its exist- 
ing position only after the decline of the Thule Eskimos. 

In support of this thesis, Mathiassen, Birket-Smith, Boas, Jenness 
and others have shown that in comparatively recent times there has been 


* Bessel, 1875. 
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a new advance of inland tribes from the region west of Hudson Bay to 
the Central Eskimo lands. This migration is supposed to have imposed 
upon the scattered remnants of the Old Thulers the new Eschato cul- 
ture. Birket-Smith ** has proven that the Caribou Eskimo have in 
historic times arrived at the Barren Grounds from inland regions, when 
the Chipewyan Indians retreated to the south. Jenness ** came to the 
conclusion that the Copper Eskimos were originally an inland people 
who have reached their present position within the last few hundred 
ears. 

, Practically all of these hypotheses are based upon archeological and 
cultural data. The task for the physical anthropologist is to determine 
on the basis of somatological evidence, whether associated with this new 
advance of Eschato Culture, there has been a regular migration of new 
peoples or just an infiltration of cultural elements. 

To Dr. H. L. Shapiro ** must be given the credit for establishing 
for the first time a physical relationship between an interior Indian tribe 
and certain Eskimo groups. He sees close resemblances in physical 
features between the Chipewyan Indians on the one hand, and the Smith 
Sound, Coronation Gulf, and Seward Peninsula Eskimos on the other. 
In conclusion, Shapiro postulates that these Eskimos “are derived from 
an Indian stock which migrated northward to the coast and then moved 
northeastward to Smith Sound and westward to Seward Peninsula.” 

In Table 30, I have contrasted the pure Chipewyan Indian series 
measured by Grant with several Eskimo groups. An examination of the 
measurements and indices supports Shapiro’s contention of a close 
physical relationship between the Chipewyan Indians and Seward Pen- 
insula Eskimos, and, in my opinion, a more minute study would extend 
this relationship to include several other western Alaskan coast Eski- 
mos, the Kotzebue Sound, St. Lawrence Island and Southwest Alaskans. 

We can hardly question the striking likeness the Chipewyan Indians 
show with the Copper Eskimos. Yet, I feel that some distinction should 
be made between the Copper Eskimos of Coronation Gulf and those of 
Victoria Island. From the limited measurements we have, there is no 
doubt that the Victoria Island group is physically almost inseparable 
from the pure Chipewyan, the average differences between the means 
being only 0.94. On the other hand, the Coronation Gulf Eskimos 


* Birket-Smith, 1929. 
* Jenness, 1923 b. 
* Shapiro, 1931. 
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measured by Stefansson ** and Jenness vary considerably from the 
Chipewyan, with average differences for the Stefansson series of 1.90 
and 2.24 for those of Jenness.?’ 


The Coronation Gulf and Victoria Island Eskimos are fundamentally 
one and the same group of people with more or less identical culture, 
therefore, it is most probable that this physical difference between them 
can be accounted for on the basis of the greater assimilation by the 
Coronation Gulfers of a different racial strain. I maintain that this 
foreign blood was that of the Old Thulers. 

It seems clear that when the Coronation Gulf Eskimos arrived at 
their present geographical position, they found some scattered remnants 
of the bearers of the Old Thule culture and it was with these Eskimos 
that they mixed. Although the Thulers were in all likelihood not very 
numerous, enough were absorbed to cause a change in the physical type 
of the invading group. The Victoria Island Eskimos retained more of 
their original physical characteristics, as shown by their shorter and 
wider heads and higher cephalic indices, because on entering their 
district they did not encounter as many of the older Thule inhabitants 
as did their more southern relatives. This theory is substantiated by the 
fact that archeologists have found more abundant Thule remains in the 
Coronation Gulf region than along the shores of Prince Albert Sound 
and Minto Inlet in Victoria Island. 


In respect to the Smith Sound-Chipewyan relationship, the situation 
is not very clear. We are faced with an obstacle of generalizing from 
a series of 8 individuals. The average difference between their means 
has been calculated to be 2.29. This is not a small average difference, 
but still not excessively large. The difficulty arises in reconciling the 
exceedingly small stature of the Smith Sound Eskimos (157.4 cm.) 
with the much taller Chipewyans who have a mean of 166.4 cm. This 
great stature difference of 9 cm., in my opinion, is sufficient grounds 
for calling in question the Chipewyan origin of the Smith Sound Eskimo. 


On the other hand, it may be possible that the physical status of the 
Smith Sound group revolves about the historical migration of some 


* This paper. 

*In comparing my Coronation Gulf Eskimos with those of Jenness it should 
be noted that under this heading Jenness has included 7 individuals from Prince 
Albert Sound and 34 from the southwest corner of Victoria Island, so that exactly 
half of Jenness’ Coronation Gulf Eskimos would be according to my classification 
Victoria Islanders. 
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Pond’s Inlet Eskimos into Smith Sound. The result of this new element 
was that the people measured by Steensby were a mixture of the indi- 
genous population and the immigrants from the southwest. 

Steensby ** in describing these people writes: “Those I met were 
on the whole small, but there are not a few in the tribe who are above 
the average height. It is said that those who are descended from the 
Pond’s Inlet Eskimos belong to the tallest in the tribe.” 

This goes to prove that although the invaders were few in number, 
they undoubtedly altered to some extent the physical constitution of the 
residing group. Who the indigenous population of Smith Sound were, 
is a question which I shall discuss soon. Let it suffice for the present 
to state that unquestionably they were of very small stature. 


To summarize the influence of the Athapaskans of Chipewyan stock 
we may conclude that: 

(1) The present inhabitants of the western coast of Alaska as far 
north as Point Hope, are the descendants of an invasion of people re- 
sembling the Athapaskans of Chipewyan stock. In this group we have 
the Eskimos from Kotzebue Sound, Seward Peninsula, St. Lawrence 
Island and Southwest Alaska. 

(2) The Copper Eskimos are also related to the Athapaskan Chipe- 


wyans. The Coronation Gulfers are a mixture of the new invaders and 
the Old Thulers who still survived in that locality, while the Victoria 
Islanders retained their purity because of their being more or less out of 
the range of the Thule culture peoples. 

(3) The Smith Sound Eskimos may be said to be very indirectly 
related to the Athapaskan Chipewyans, and that only if we infer that the 
Pond’s Inlet immigrants were of Chipewyan-Eschato origin. 


Cree Influence 


Another great division of the Eschato-Eskimo cultural advance is 
that participated in by the Central Eskimos in the region of Hudson 
Bay, including the intensively studied Caribou Eskimo, Netsilik and 
Iglulik groups. 

In reference to the historical occupation by the Caribou Eskimo of 
their present territory, Birket-Smith ** relates how the comparatively 
recent expansion of the Chipewyan Indians into the southern part of 


* Steensby, 1910. 
* Birket-Smith, 1929. 
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the Barren Grounds exterminated “an old offshoot of the Old Thule 
Culture.” The stimulus to this advance of the Athapaskans he charges 
to the introduction of firearms. The same authority also maintains that 
when the Chipewyans retired to the timber line, on the cessation of the 
pressure of the Crees from the south, the Caribou Eskimo took pos- 
session of the Barren Lands now left empty by the Chipewyans. 


In addition, on purely cultural evidence, Birket-Smith * has pro- 
pounded the theory that the present Caribou Eskimos are the last sur- 
vivors of the Proto-Eskimo, a part of whom ventured to the coast in the 
region of Coronation Gulf and Bathurst Inlet, developed the Palae- 
Eskimo culture, and then spread eastward and westward along the coast. 


There are two possibilities: (1) either we must accept Birket-Smith’s 
point of view that the Caribou Eskimos are a very ancient group of 
survivors of the Proto-Eskimos, (2) or the Caribou Eskimos are not 
survivors of the Proto-Eskimo but are a new inland group which has 
come down to the coast as part of the late Eschato advance. 

But before we consider this question let us determine the physical 
status of the Caribou Eskimo and demonstrate his affiliations. 


In any event, whether or not Birket-Smith is right, one would expect 
to find on the basis of their inland origin, that the Hudson Bay Eskimos 
resemble an Indian stock physically. Fortunately, in the preliminary 
reports of the Fifth Thule Expedition,®® there has been published a 
summary of a few of the measurements taken on Hudson Bay Eskimos. 
In Table 31 I have contrasted this series with a group of Algonkian Cree 
Indians measured by Grant at Fort Chipewyan. 

The results are truly startling, for we do not find any large varia- 
tions between any of the measurements or indices. Disregarding signs, 
the average difference is but 0.59. Both the Cree and the Hudson Bay 
Eskimos are characterized by mesocephaly tending towards dolicho- 
cephaly, fairly short and narrow faces and short stature. We cannot 
escape the conclusion that the Cree Indians and the Hudson Bay Eski- 
mos are physically identical. 

In addition, from the cultural point of view, the relation of the 
Caribou Eskimos to an Indian stock has been fully discussed by Birket- 
Smith, who derives most of the Indian cultural influences from the 
Algonkian Cree Indians. He says: ™ 


* Birket-Smith, 1925. 
" Birket-Smith, 19209. 
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In now concluding the reference to the Indian elements in the culture of the 
Caribou Eskimos, there is reason for emphasizing once more, that in those cases 
where it was possible to trace them back to a particular tribe, it was to the Cree 
and not to the Chipewyan.” This quite conforms to the historical facts, as the 
connection with the latter is scarcely 200 years old, whereas the intercourse with 
the Cree, now practically at an end, is much older. 

Thus on the basis of both physical and cultural grounds, the Caribou 
Eskimos are unquestionably related to the Cree Indians. 

The Caribou or Hudson Bay Eskimos do not possess, as regards 
physical make-up, particular features which distinguish them from 
all of the other Eskimos and mark them out as being a separate and 
distinct type. On the contrary, they are but a single group of a 
certain type of Eskimo that is characterized by short stature, dolicho- 
cephaly bordering on mesocephaly, and fairly short and narrow faces. 
It is interesting to note at this point that they differ from those Eskimos 
related to the Athapaskan Chipewyans in having a much shorter stature, 
narrower head, slightly shorter heads, much narrower faces as well as 
shorter faces. 

A survey of the existing Eskimo tribes shows that this type to which 
the Caribou Eskimos belong is also exemplified by the Labrador and 
Angmassalik Eskimos of East Greenland. In Table 32 I have tabulated 
the measurements and indices for these groups, and, although the 
Angmassalik series is not complete, lacking face height and facial index, 
it can be seen that they exhibit such close similarities to the others as to 
make the Hudson Bay, Labrador and Angmassalik Eskimos divisions of 
the same racial type. 

Furthermore, an examination of the crania and long bones of the 
eastern Eskimo leads me to believe that before the inception of foreign 
white influence, that part of the Arctic from Hudson Bay to the east 
coast of Greenland was populated by this short-statured, almost meso- 
cephalic, narrow-faced group. 

We must not lose sight of the fact that this type was not the original 
Eskimo in these parts, but came later than the Thulers. In many 
localities these invaders encountered scattered bands of the Old Thulers, 
some of whom were exterminated and others absorbed. This succession 
of the Thulers by the short-statured type is substantiated by numerous 
Tunit or Tornit legends,** which relate how the ancestors of the present 


* His italics, not mine. 
* Hawkes, 1916. 
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TABLE 31 


Comparison Between Means of Cree Indians at Fort Chipewyan 
and Hudson Bay Males 





CREE HUDSON BAY 
(Grant) (Birket-Smith) Diff. 


193.7 0.5 
Head Breadth ’ 149.7 —0.3 
Cephalic Index . 77.3 —0.3 
Face Height 123.5 —tLI 
Face Breadth 143.4 —1.2 
Facial Index ‘ 86.0 —0.1 0.59 
Cephalo-Facial Index ... , 95.8 —o0.8 

160.6 —0.4 





Average 
difference 





TABLE 32 


Comparison Between Means of Cree and Hudson Bay, Labrador 
and Angmassalik Eskimo Males 





HUDSON ANGMAS- 
LABRA 





Measurements 


Head Breadth 
Cephalic Index 

Face Height 

Face Breadth 

Facial Index 
Cephalo-Facial Index 
Stature 


Differences 
Head Length 
Head Breadth 
Cephalic Index 
Face Height 
Face Breadth 
Facial Index 
Cephalo-Facial Index 
Stature 

Average differences ... 
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central and eastern Eskimos met and lived with a very tall statured 
Eskimo (Thulers), who were finally assimilated or destroyed. 

I have shown, on the basis of somatological criteria, that the Hudson 
Bay Eskimos are undeniably related to a particular group of Cree In- 
dians. I have also pointed out how the Hudson Bay, Labrador and 
Angmassalik Eskimos all belong to a single physical type. It follows, 
therefore, that this short-statured type of which the Hudson Bay tribes 
are members, is also closely affiliated with the Cree. 

To emphasize this relationship, in Table 32, I have computed the 
average differences between the measurements and indices of the groups 
in question and the Algonkian Cree Indians studied at Fort Chipewyan. 
These differences are really so small as to warrant the presumption of 
close affinities with the Cree, and the conclusion that the short-statured 
dolichocephalic (almost mesocephalic) type, which spread over the whole 
eastern Arctic, was originally derived from an Indian stock resembling 
the Algonkian Cree. 

If we now consider the question of the aboriginal population of 
Smith Sound we find more evidence available. From Steensby’s data 
and from a study of the raw measurements of Bessel’s unsexed crania, 
it seems most likely, that before the arrival of the Pond’s Inlet immi- 
grants the Smith Sounders were also of this short-statured dolicho type 
described above. The effect of the Pond’s Inlet Eskimos was to increase 
the cranial and facial diameters of the original Smith Sound group. 
However, we cannot be absolutely certain of these facts until Bessel’s 
series is sexed and re-examined. 

In Greenland today, both the east and west coasts are racially so 
mixed that very few pure Eskimos are to be found. There is no doubt 
in my mind that the bearers of the Thule Culture arrived here, but not 
in any great numbers. The Eskimos who have maintained their purity 
up to the present, are usually of the short-statured dolicho group. Oc- 
casionally, we find among them a few tall individuals, who are probably 
descendants of the Old Thulers. We must also remember that Danish, 
Norwegian, German and other mixtures have been going on for many 
years. This white blood is altering the physical characteristics of the 
Greenland Eskimos who are beginning to evince taller statures, broader 
heads, much narrower and longer faces, with consequently low cephalo- 
facial indices. 

If we return to the question of the Proto-Eskimo origin of the 
Caribou Eskimos as expounded by Birket-Smith, we find that on the 
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basis of physical evidence the Caribou Eskimos are related to the Algon- 
kians of Cree stock. It has also been demonstrated that the Labrador 
and Angmassalik tribes are also affiliated with the same Indian group. 
It follows, therefore, that if we assume the Caribou Eskimo to be of 
Proto-Eskimo origin, then the Labrador and Angmassalik groups must 
have originated from the same stock. But since it is a well established 
fact that archaeologically the Thule Culture is the oldest in the eastern 
and central regions, the other cultures being superimposed upon it, then 
it would seem more probable that the Caribou Eskimo are not survivors 
of the Proto-Eskimo but rather a division of the late advance of the 
Eschato culture. 


CONCLUSIONS 


Throughout this discussion I have been fully aware of the fact that 
in certain places, the available material was of a scanty and meagre 
nature. Nevertheless, important evidence has appeared, which throws 
light upon the question of the immediate origin of the Eskimo and has 
produced definite indications as to the association of physical types with 
cultural radiations. Most anthropologists agree with Dr. Hrdlicka on 
the problem of the ultimate origin of the Eskimo placing the genesis 
of this group somewhere in the Asiatic continent where it became dif- 
ferentiated as a limb of the great Mongoloid division of mankind. 
However, it is the question of the local or immediate home of the 
Eskimo which has raised tremendous controversy and which has pro- 
duced two schools of thought. The first group would place the imme- 
diate origin of the Eskimo in the region of Alaska, from which point 
they are supposed to have spread eastwards along the Arctic coasts 
into Greenland. The second school contends that the immediate origin 
of the Eskimo should be placed somewhere in the Central Hudson 
Bay region, originally inland, but finally following the rivers to the 
coast and then migrating westward to Alaska and eastward to Labra- 
dor and Greenland. 

According to the results of this monograph, both of these previously 
irreconcilable views may now be brought en rapport to form a new and 
complete picture as follows: 

Two distinct cultures, the Thule originating from the Alaskan region, 
and the Eschato from the Central region, one superimposed upon the 
other, and identified with distinct physical types may be clearly dis- 
cerned from the mass of data. 
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It appears that the earlier Thule Culture was carried by a very tall, 
extremely dolichocephalic, hypsicephalic Eskimo group whose home was 
somewhere in the west. These people, with whaling as their main cul- 
tural background, spread over the whole Arctic from Alaska to Green- 
land. The Mackenzie Eskimo, east of the Mackenzie River delta, repre- 
sent their only approximately pure living descendants. 

At a much later period, allied with the Eschato Culture advance, 
there was a sudden Indianoid expansion from central Canada from 
about the region of Lake Athabaska. From this focus these migrations 
into the Eskimo regions, replacing and superimposing upon the earlier 
Thulers, emanated from two distinct sources. One group was derived 
from people of Athapaskan stock as represented by the modern Chipe- 
wyans, characterized by moderate height, mesocephaly, wide heads and 
fairly long and broad faces ; the other was of Algonkian origin, as repre- 
sented by the Cree, showing very short stature, dolichocephaly bordering 
on mesocephaly, quite short and narrow faces, with low cephalo-facial 
indices. 

The “Athapaskan Chipewyan” group traveled to the north and west, 
the western division occupying the region of Kotzebue Sound, Seward 
Peninsula and St. Lawrence Island, while the northern division, repre- 
sented by the Copper Eskimos, migrated to the region of Coronation 
Gulf and Victoria Island. 

The “Algonkian Cree” stock sent their numbers to the north and east 
in successive waves of migration. The first group occupied the whole 
territory of Hudson Bay, Labrador, Baffin Land and Greenland, sup- 
planting still existing bands of Old Thulers. The second group, repre- 
sented by the present Caribou Eskimo, at a later period invaded the 
Barren Grounds where they are to be found today. 

I wish to acknowledge my indebtedness to V. Stefansson for the valuable 
assistance given me in preparation of this study. For reading this manuscript and 
for criticism given, I am indebted to Professors A. M. Tozzer and R. B. Dixon 
of Harvard University, and Mr. Donald Scott, Director of the Peabody Museum. 


Above all I wish to thank Professor E. A. Hooton, without whose guidance and 
continued encouragement this work would not have been possible. 
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NATURE AND NURTURE IN RELATION TO 
TWINS AND BROTHERS IN WHO’S WHO 


BY CLIFFORD KIRKPATRICK AND GRACE CEDARSTRAND 


University of Minnesota 


I, 


The controversy concerning the relative importance of nature and 
nurture in its varied aspects has given rise to a vast literature and has 
introduced conflict into both debating societies and scientific conventions. 
Much of the confusion and disagreement has been due to dogmatism, 
false alternatives and lack of precision in the use of concepts. There 
is still a problem, however, and one which has perennial interest in view 
of its wide range of implications for biology, psychology, sociology and 
anthropology. 

Certainly it is absurd in view of the writings of men like Child, Mor- 
gan and Jennings to assume that the heredity of an organism is an 
entity existing in a definite form independently of environment. Every 
trait of an organism whether structural or functional is a product of the 
interaction of the original cell and its derivatives, with the environment. 
There is no so-called hereditary trait which must appear regardless of 
environment.’ Heredity is a concept derived from the observed fact 
that organisms may resemble each other though reared in different en- 
vironments and differ from each other although reared in apparently 
the same environment. It is assumed by many that these differences 
and resemblances are due to differences in the genes of the original fer- 
tilized cells. The validity of this assumption obviously depends upon 
certainty of difference or identity of environments. Heredity is the 
potentiality of genes as manifested in resemblances in different en- 
vironments and differences in the same environment. It is an abstrac- 
tion inferred from an assumed impotence of environment to explain 
certain resemblances and differences.2 Obviously it may refer to 





* Jennings, H. S. The Biological Basis of Human Nature. W. Norton Co., 
N. Y., 1930. 

* Kirkpatrick, C. Intelligence and Immigration. Williams and Wilkins, Balti- 
more, 1926, pp. 7-14. 
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specific rather than general traits but unless differences and resemblances 
cut across the channels of environmental influence the concept of 
heredity by very definition cannot be invoked. The importance of 
heredity so conceived can best be weighed against that of environment 
for specific traits such as eye color, I. Q., insanity or status as a person 
of achievement. But by what methods and standards can the relative 
importance of nature and nurture be determined? 

(1) One possibility is to compare the maximum variation in the 
resemblance or difference of traits that could be produced by a maxi- 
mum variation of either genes or environment, the other factor remain- 
ing constant. The outcome of such a hypothetical comparison would 
vary with the trait under consideration but certainly death can be pro- 
duced by lethal genes or lethal environment. There is reason to think 
that a child may be feeble-minded in the ordinary environment if it 
develops from a cell containing certain genes but it will also be feeble- 
minded if brought up in a barrel or if treated with certain drugs. Per- 
haps heredity is a little more potent in producing resemblances in the 
average environment than is the environment in moulding individuals 
with average genes to identity. It is hard, for example, to see how 
environment could make non-identical twins into identical twins. Never- 
theless, the answer as to the relative potency of nature and nurture will 
vary with the particular genes and the particular environment which are 
in interaction and will not be in quantitative terms. 

(2) In the second place there is the possibility of obtaining an 
answer or rather answers by statistical methods of correlation as used 
by Burks, Freeman, Sims and others.* It is possible, for example, to 
compare the correlation of I. Q. of child and intelligence of relatives 
with the correlation of I. Q. of child and various environmental condi- 
tions. There is evidence of some stability of natural family resem- 
blances, and of resemblance between child and members of a foster 
family, but it is not so certain that percentage influence can be allotted 
to heredity and environment on such a basis, or that the influence of one 
factor can be expressed as a multiple or a sub-multiple of the other. It 


* Burks, Barbara S. The relative influence of nature and nurture upon mental 
development. 27th Yearbook, National Society for the Study of Education, pp. 
247-316; Freeman, F. N., and others. The influence of environment on the intel- 
ligence, school achievement, and conduct of foster children. 27th Yearbook, pp. 
103-218; Sims, V. M. The influence of blood relationship and common environ- 
ment on measured intelligence. J. Educ. Psychol., 1931, 22, pp. 56-65. 
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should be noted (1) that there is no evaluation of nature and nurture in 
the case of the individual, (2) that constancy of resemblance is shown 
only for the limited measurable range of environmental variation, and 
(3) the possible differential influence of equal increments of environ- 
mental improvement on different levels of endowment is obscured by the 
statistical treatment. 

(3) The problem here under discussion is similar to that offered 
by the economic factors in production. Which is more important, labor 
or capital, in creating a given amount of product? Obviously the im- 
portance of any one factor depends on its amount in relation to the 
amounts of other factors. It is possible for the economist to work out 
a marginal productivity theory and to argue that the value of a unit of 
labor is the increased product due to that unit, other factors being 
constant and that this value is in proportion to the relative scarcity of 
labor. It is probably true that a child with an I. Q. of 150 living in 
poverty and isolation would profit more by a year’s schooling than 
would a child with an I. Q. of 50 already surrounded by tutors. In one 
sense both heredity and environment each have their importance deter- 
mined by their ratios to each other and yet quantitative units to express 
these ratios are lacking, at least in the case of heredity. It is certainly 
impossible to add or subtract a gene making for intelligence and to note 
its marginal productivity in achievement. 

As a preliminary to presenting a tentative study of roles of heredity 
and environment in producing men of achievement certain conclusions 
may be ventured then as to evaluation of the general importance of these 
two factors. (1) Heredity and environment cannot be separated. (2) 
It is impossible to evaluate the relative importance of nature and nurture 
in the case of a single individual. (3) Heredity is known through 
resemblances and differences not readily explainable by environment, 
but it is impossible to compare the influence per unit of heredity with 
influence per unit of environment. At most, certain quantitative vari- 
ables, perhaps degrees of relationship, can be taken as rough indices of 
the heredity factor. (4) In the last analysis there are an infinite num- 
ber of unique problems as to relative potency of nature and nurture 
depending on the trait under consideration, the form of variation of the 
nature and nurture factors, and the ratios of the degree of variation of 
each factor from the norm. (5) There can be no true and direct quan- 
titative comparison of the potency of nature and nurture, but merely 
observation of the effects of particular qualitative variations and an esti- 
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mate on a pragmatic basis of the probable stability of resemblances and 
differences under certain particular conditions. 


II 


With these preliminary considerations in mind attention may be 
turned to the more specific problem of the roles of heredity and envir- 
onment in relation to achievement as measured by inclusion among a 
list of notables. Many years ago Francis Galton showed that eminence 
runs in families and that about half of the eminent men have one or 
more eminent relatives. Some 13 per cent of the brothers of eminent 
men were also eminent while in the case of brothers of men of science 
the proportion amounted to almost 50 per cent.* F. A. Woods presented 
evidence to show that the tendency holds true in more democratic 
America.® Cattell found that the professional classes contributed some 
14 times their quota to American Men of Science, a result quite in 
accordance with the findings of Ellis, De Candolle, Odin, Clarke and 
Brimhall. Visher found that in proportion to numbers the professional 
classes contributed almost 1,400 times as many persons to Who’s Who 
as did the unskilled laborers.’ 

Without assuming the extreme environmentalist position of Ward it 
may be pointed out that according to our preliminary analysis no con- 
vincing proof is offered in these studies of the influence of heredity.‘ 
The striking resemblances in achievement are associated with resem- 
blances in favorable environment and the differences in achievement 
with differences in environment. A somewhat better control of environ- 
mental factors exists when the tendency of twin brothers to both get in 
Who’s Who is compared with the tendency of ordinary brothers to 
resemble each other in achievement as measured by this criterion. It 
is such a comparison which is attempted in this study. The question is, 
does an increasing similarity of germplasm mean an increasing resem- 
blance in achievement ? 
~~ * Galton, F. Hereditary Genius. The Macmillan Co., London, 1892, pp. 309-324. 

* Woods, F. A. Heredity and the hall of fame. Popular Science Monthly, May 


1913, DP. 445-452. 

*Cattell, J. M. Families of American men of science. Popular Science 
Monthly, 1915, 86, pp. 504-515. 

*Visher, S. S.A study of the type of the place of birth and of the occupa- 
tion of fathers of subjects of sketches in Who’s Who in America. American 
Journal of Sociology, Vol. 30: 5: March, 1925, pp. 551-557. See also Visher, S. S. 
Geography of American notables. Indiana University Studies, Vol. 15, No. 79, 1928. 

*Ward, L. F. Applied Sociology. Ginn and Co., N. Y., 1906. 
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A subtraction of feminine names revealed that there are 28,564 men 
listed in Who’s Who for 1930-31. The average age at entrance into this 
volume is 51 years.® It was found from a random sample of 244 male 
names that the average age of these men was 61.1 years. It would seem 
fair therefore to refer the Who’s Who population to the general male 
population 45 years of age and over which according to the 1930 census 
includes 14,496,280 persons.*® This means that the chances of a person 
in this age and sex group being listed in Who’s Who are 1 in 507.5. 

Rather more assumptions are involved in calculating the chances of a 
person listed in Who’s Who also having a brother listed. In the first 
place how many living brothers who might get into Who’s Who may be 
assumed per brother actually listed? The answer will depend on the 
size of families some sixty years ago and upon the average mortality 
rates since that time. Cattell found that the parents of American men 
of science had about 4.7 children on the average.*t The grandparents of 
Newcomb college students had on the average 5.37 children of whom 
4.73 survived to adult life.** Hewes found at Mount Holyoke that the 
grandparents of students had on the average 4.97 children of which 65 
to 70 per cent survived.** Ross and Baber found that the parents of 
students came from families which averaged 5.44 children.1* Further 
evidence might be cited but it seems a reasonable assumption that men 
of an average age of 61.1 years listed in Who’s Who are on the average, 
members of five sibling families with 1.5 brothers. 

The number of the brothers who would be likely to survive to a time 
such that the brothers listed in Who’s Who averaged 61 years of age 
would depend somewhat upon the relation between achievement and 
birth order. Cattell found a tendency for American men of science to 
be first born but the trend of the evidence collected by Thurstone, Hsiao, 


*Who’s Who 1930-31, p. 7. 

* Statistical Abstract of the U. S. 1931, p. 5. 

“Cattell. Families of American men of science. Scientific Monthly, Vol. 5, 
1917, pp. 368-377. 

* Gould, H. N., and Davis, B. Size of family. Journal of Heredity, 1930, 
21, pp. 480-494. 

** Hewes, Amy. Note on the racial and educational factors in the declining 
birth-rate. American Journal of Sociology, Vol. XXIX, No. 2, Sept. 1923, p. 180. 

* Ross, E. A., and Baber, R. E. Slow suicide among our native stock. Century 
Magazine, Feb. 1924, pp. 504-509. 
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and Jones would seem to indicate that such a relationship is not likely to 
be an important factor in the present instance.*® 

Assuming then, an average of 1.5 brothers for eminent men how 
many of these brothers will survive to be exposed to selection for Who’s 
Who? If it is assumed that order of birth is unrelated to achievement 
it would be legitimate to assume that surviving brothers of persons listed 
in Who’s Who would also average about 61 years of age. They are men 
who survived the risks of six decades which eliminated a certain pro- 
portion of those born as brothers to men later attaining eminence. Ac- 
cording to the data from the Registration Area of the United States in 
I9I0 constructed into a life table diagram 50 per cent of a group born 
at one time would be dead 60 years later.*® It is probable that the expec- 
tation of life was somewhat less about 1870 when the average person 
listed in Who’s Who was born. It is also true, however, that such per- 
sons come from the higher social classes which presumably have a lower 
death rate than is found in the United States as a whole. It seems 
reasonable to assume that men listed in Who’s Who for 1930-31 will 
on the average possess as a statistical abstraction .75 of a living brother. 
This corresponds to a whole brother apiece for 75 per cent of the men in 
Who’s Who. 

The next problem is to find what proportion of men listed in Who’s 
Who have these living brothers also listed. It was decided to sample 
every tenth page of the volume beginning at page 133 but continuing 
140, 150, 160, 170, etc. The first male name on each page was taken 
and the names of both parents were noted. A search often exceedingly 
laborious was then made among the sketches of other males of the same 
name for those having the same parents as the persons in the sample. 
The names of parents were given in almost every case so that this check 
was possible. 

There were names of 231 men in the sample and of these 11 had one 
brother also listed and 1 had two brothers listed. This means that the 


* Thurstone, L. L., and Jenkin, R. L. Birth order and intelligence. J. Educ. 
Psychol., 1929, Vol. 20, pp. 641-651. 

Hsiao, H. H. The status of the first-born with special reference to intelli- 
gence. Genetic Psychology Monographs, Vol. 9: 1 and 2, 1931. 

Jones, H. E. Order of birth in relation to the development of the child im 
Handbook of Child Psychology. Clark University Press, Worcester, 1931, pp. 
204-241. 

“Pearl, R. The biology of death II]—The chances of death. Scientific 
Monthly, Vol. XII, No. 5, May 1921, p. 445. 
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chances are I in 19.25 that a man in Who’s Who has one or more 
brothers also listed. It may be assumed that having two brothers rather 
than one brother in Who’s Who does not greatly affect one’s likelihood 
of being listed, and that on the average 75 per cent of the sample or 
173 men have living brothers. Having a brother in Who’s Who then 
gives one a chance of 13 in 173 at eminence or I in 13.3 as compared 
with 1 in 507.5 for the general male population over 45. It may be 
objected that the sample of 231 or, more conservatively, 173 names is 
too small to be representative of the entire 28,564 names. If the appro- 


priate formula be applied, in this case op = \/_#_ , it is found, how- 


ever, that the chances are 68 out of a hundred that other samples of 
173 would yield probabilities between I in 10.9 and I in 19.3. The 
chances are 9,973 out of 10,000 that the true proportion is between I 
in 7.6 and 1 in 85.4. There is obviously an advantage to those with 
brothers in Who’s Who as compared with the general population. 

The next problem as to the resemblance of twin brothers in em- 
inence involves rather more assumptions and a more complicated chain 
of reasoning. How many men listed in Who’s Who have twin brothers 


| living who might also be listed? Statistics vary somewhat as to the 


proportion of twin births among total births. Dahlberg, dealing with 
European data, cites numerous authorities according to whom the pro- 
portion of twin births varies from 1: 90 to 1: 80.*7 Williams cites Prus- 
sian statistics based on 13,000,000 cases showing a ratio of 1: 89."* 

According to the births of 1917 in the United States Registration 
Area it is estimated that the proportion of twins is 1:93.’® In 1920 in 
the same area there were 1,492,532 births of which 17,229 were twin 
births yielding a ratio of 1: 87.*° A recent study of 75,000 school chil- 
dren revealed 1051 twins or a ratio of 1: 71.4.7 It seems reasonable to 
assume a proportion of 1 in 87 as the most probable figure bearing in 
mind the ratios 1:93 and 1: 71 as minimum and maximum. Assuming 
no differential mortality one would expect about I in every 87 of the 


* Dahlberg, Gunnar. Twin Births and Twins from a Hereditary Point of View. 
Bokforlags—A. B. Tidens Tryckere, Stockholm, 1926, pp. 9-10. 

* Williams, J. W. Obstetrics. D. Appleton & Co., N. Y., 1930, p. 433. 

* Hirsh, N. O. M. Twins: Heredity and Environment. Harvard University 
Press, Cambridge, 1930, p. 19. 

*U. S. Census Report 1920. 

™ Wilson, T. P., and Jones, H. E. A study of like-sexed twins. Human 
BroLocy, Vol. 3, 1931, pp. 107-132. 
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men in Who’s Who to be twins. The proportion who have twin brothers 
would be about a third of the total. Newman found 234,497 male twins, 
264,098 mixed twins and 219,312 female twins in his sample.** In the 
study of Wilson and Jones 28 per cent rather than a third of the pairs 
were both male. To assume the ratio of 1:3 therefore probably over- 
estimates rather than under-estimates the expected number of male twins 
in Who’s Who with twin brothers. Upon this assumption I in every 
261 of the men in Who’s Who would have had at some time a twin 
brother. But how many of these twin brothers would live to the average 
age of 61 found for the Who’s Who population? The fairest assump- 
tion would be the one made for ordinary brothers, namely that one-half 
the brothers would have died, thus breaking on the average one-half of 
the twin pairs. This would mean then that 1 in every 522 men listed in 
Who’s Who would be expected to have a living twin brother who might 
get into Who’s Who. 

Applying this assumed ratio to the male population of 28,564 one 
would expect to find 55 men with living twin brothers. If the chances 
were absolute certainty that if one twin brother got in the other would 
also be included in Who’s Who, then there would be 27 or 28 pairs of 
twin brothers found in the volume. As a matter of fact a laborious and 
careful check of each male name in the book for identical surname, par- 
entage, date and place of birth revealed 9 pairs of twin brothers. This 
means that the chances are about 1 in 3 of getting into Who’s Who if 
one’s twin brother is listed. 

This estimate of course rests on assumptions but they do not seem 
unreasonable. There is no reason to think that the mere fact of being 
a twin per se means greater intelligence or a greater chance of getting 
into a list of notables. If the maximum proportion of twin births is 
assumed corresponding to that found among school children, namely 
1:71, then the number of twins with living twin brothers expected 
would be 67. This would mean a chance of I in 4 of a twin brother 
also being listed rather than 1 in 3. This ratio is still strikingly higher 
than in the case of ordinary brothers. One would not expect the various 
sources of error to always work in the same direction. For example, 
assuming 28 per cent as the proportion of male twins the final result 
would be shifted back in the direction of 1: 3. 


™ Newman, H. H. The Biology of Twins. The University of Chicago Press, 
Chicago, 1917, p. 9. 
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It may be properly argued that a ratio based on a theoretical sample 
of 55 cases is not very reliable since the addition or subtraction of one 
or two pairs of twins would make a good deal of difference in the result. 
Applying the formula previously used in a similar check upon the 
sample of brothers the chances are 68 out of a hundred that a proportion 
of 1:3 based on 55 cases is really not more than 1: 2.5 nor less than 
1:3.7- It would seem that having a twin brother in Who’s Who gives 
one about four times as good a chance of being listed as having an 
ordinary brother included in this collection of alleged notables. The 
chances are about 168 times those of the general male population over 
forty-five years of age. 

The next problem which presents itself is to explain the rather 
striking differences between the probabilities of resemblance in achieve- 
ment between ordinary brothers and twin brothers. The possibility of 
influence of an age factor at once comes to mind. In 1931 the 18 twins 
were a trifle younger than the brothers, having an average age of 58 
rather than 61. It might be argued that the mortality would not be 
quite as high for the twins as the brothers but this error could not be 
very great and might be non-existent if the ages of all twins in Who’s 
Who were known. A more significant possibility is that the discrepancy 
in the age of brothers might have lowered their resemblance in achieve- 
ment. In the case of the pairs of brothers in the Who’s Who sample 
the average age difference was 7.3 years. It might be argued that men 
listed in Who’s Who had brothers too young to be listed and to have 
their age differences thus recorded. 

It would be desirable, in view of the small sample of brother pairs, 
to know the average age discrepancy of siblings in general or more use- 
fully the normal age discrepancy in sibships of the same size as the 
sibships contributing men to Who’s Who. Asa rough check the average 
age discrepancy of siblings in completed families described in Judge 
Baker Foundation Case Studies was calculated. There were on the aver- 
age 4.5 living children in these families and the average of the age differ- 
ences of each sibling in relation to each other sibling in the same family 
was 6.7 years, based on 109 age discrepancies. The standard deviation 
of the age differences was 4.45 years. 

It would seem that a probable average age difference of 6 or 7 years 
would not greatly affect the achievement resemblance record of brothers 
as compared with twin brothers. The sample of the Who’s Who popula- 
tion is a mature group with an average age of 61. Assuming no effect 
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of birth order as such on achievement it would be expected that the 
brothers of men listed in Who’s Who would also average about 61 years 
of age, and for the most part would be old enough to command recog- 
nition. The standard deviation of the ages of the Who’s Who sample 
of 244 men is 11.3 years and of course a certain number would be below 
51, the average age at entrance to Who’s Who. As a matter of fact by 
actual count 20 per cent of the men in the sample of the Who’s Who 
population were below 51 years of age. It is probable that about 20 per 
cent of the brothers of men in Who’s Who would also be below the 
average age at entrance to Who’s Who. That in itself is not significant 
in this comparative study, for a group of men whose brothers were twin 
brothers would also have about 20 per cent of their brothers below the 
average age at entrance, and yet there would be no age discrepancy 
factor to affect resemblance in achievement. 

Do the younger men listed have any considerable number of still 
younger brothers who might raise the rate of resemblance of brothers in 
achievement as compared with twin brothers, were it not for their un- 
equal maturity? The problem involves the resemblance of brothers in 
age. If there were no age correlation whatsoever, the 20 per cent of 
younger men in Who’s Who would tend to have only 20 per cent of 
their brothers also under 51 years of age, yielding a 4 per cent chance 
that a brother in Who’s Who would be under 51 and that having a 
brother this brother would also be under 51 years of age. Assuming 
on the other hand, an age correlation of ordinary brothers approaching 
that of twins, almost all of the brothers of men listed who are under 51 
years of age would be under 51 years of age, but only Io per cent on the 
average of the unlisted brothers would be younger than their siblings 
who were listed. With an imperfect age correlation inferable from the 
average age difference of 6 or 7 years, the chances would increase that 
the brothers of the younger men listed would be older rather than 
younger and thus have an equally good or better chance of being listed. 

Even if it were granted that 10 per cent of the brothers of men in 
Who’s Who failed to be also listed solely because of their youth, the 
proportion of I in 13 altered by 10 per cent would not approach very 
closely the proportion of I in 3 which expresses the chances of being in 
Who’s Who if a twin brother is listed. 

It might also be suggested that twin brothers would be more likely 
both to get in Who’s Who because their same age and environment 
would tend to bring them into the same occupation. Of the 9g pairs of 
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twins 4 were in identical and 2 in similar occupations. Of the 12 brother 
sibships 3 showed brothers in identical occupations and 3 showed broth- 
ers in similar occupations. Even if this difference were more than 
chance there would be the possibility that the greater occupational resem- 
blance of the twins was based on hereditary similarity of ability and 
temperament. 

It must be granted, of course, that there are many assumptions in the 
structure of reasoning that has been built up, but it does seem probable 
that there is really a differential similarity of achievement between 
brothers and twin brothers which challenges explanation in terms of 
either heredity or environment or some combination of the two factors. 
Where differences exist and environment is identical then by very 
definition, hereditary differences based on differences in the germplasm 
must exist. In the present instance we are dealing with differences in 
degree of resemblance. The hereditarian hypothesis would be that twins 
resemble each other in achievement more than ordinary brothers because 
of greater similarity on the average of their germplasm. The presence 
of identical twins developing from the same fertilized ovum contributes 
to the resemblance of the two groups. It must be granted that such a 
theory fits into a conceptual framework of scientific facts and relation- 
ships. The implied chain of reasoning is somewhat as follows: The 
mechanism of heredity is known in animals subject to experimentation. 
Microscopic techniques show that there is a correspondence between 
chromosomes containing hypothetical genes and the appearance or non- 
appearance of certain physical traits. It is fairly certain that twins 
among the lower animals which have remarkably similar physical traits 
develop from the same fertilized ovum and have practically the same 
assortment of chromosomes. It is reasonable to assume that the 
physical similarity is due to the similar germplasm perhaps for some 93 
per cent of the bodily characteristics.2* Human twins are part of the 
organic world and from the evolutionary point of view have many 
physiological processes in common with other mammals. Certain pairs 
of human twins show remarkable similarity in physical structure, a 
resemblance not readily explainable by ordinary known environmental 
conditions. It is reasonable to assume for them also a similar germ- 


* Newman, H. H. Twins and the relative potency of heredity and environment 
in development. Publications of the American Sociological Society, Vol. XVII, 
p. 51 ff. 
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plasm based on a similar uniovular origin.** Accepting the usual theory of 
sex determination, it would be expected that about half of the like sexed 
human twins would be identical twins of monozygotic origin. The final 
step in the chain of reasoning rests on evidence that physical similarity 
is associated with similarity in general somato-psychic behavior includ- 
ing the psycho-verbal behavior identifiable with thought and the so- 
called intellectual processes.?* Thus the chain of reasoning runs from 
observable chromosomes to complex behavior. Lange has shown that 
identical twins show vastly greater similarity in regard to criminality 
than ordinary twins. Is it not probable that twins resemble each other 
in achievement to a greater extent than brothers because they contain 
within their number pairs of identical twins whose genes are more 
similar than those of brothers or ordinary twins? 

This plausible hypothesis as applied to the present study would de- 
mand that some of the twins found in Who’s Who should be identical 
twins and would be most acceptable if a subtraction of identical twins 
left the ratio of resemblance in achievement of fraternal twins the same 
as that for brothers. A brief questionnaire was sent to the 9 pairs of 
twins found in Who’s Who inquiring as to degree and constancy of 
resemblance, confusion of family and others as to identity and their own 
estimate of their status. Obviously no such long distance diagnosis 


should be taken too seriously, but it did seem quite certain from the 18 
replies that only four out of the nine pairs were identical twins. Ruling 
out these four pairs there remain five pairs out of a possible 27 both of 
whose members are listed in Who’s Who. Assuming that there is some- 


™* See Brintle, S. L. Mental and physical measurements of a set of twelve-year 
old quadruplets. J. Genetic Psychology, Vol. 39, 1931, pp. 91-112; Clarke, A. E., 
and Revell, D. G. Monozygotic triplets in man, J. of Heredity, Vol. 21, 1930, 
pp. 147-156; Gesell, Arnold. Mental and physical correspondence in twins, Scten- 
tific Monthly, April, 1922, pp. 305-331, 415-428; Hirsch, N. D. Twins: Heredity 
and Environment. Harvard University Press, 1930; Newman, H. H. Studies of 
human twins. Biological Bulletin, Vol. 55, 1928, pp. 283-297 and 298-315. 

* Bakwin, R. M. Similarities and differences in identical twins. J. Genetic 
Psychology, Vol. 38, 1920, pp. 373-397; Burr, C. W. Identical twins with identical 
personalities. Archives of Neurology and Psychiatry, Vol. 23, 1930, pp. 1285-1288; 
Gesell, A. The developmental psychology of twins, in Handbook of Child Psy- 
chology. Clark University Press, 1931, pp. 158-203; Lange, Johannes. Crime and 
Destiny. Charles Boni, 1930; Merriman, Curtis. The Intellectual Resemblance of 
Twins. Psychological Monographs, Vol. 33, No. 5, Whole No. 152, 1924; Rich- 
mond, Winifred. The psychic resemblances in identical twins. American Journal 
of Psychiatry, Vol. 6, 1926, pp. 161-174. 
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thing more than a coincidence where such small numbers are involved, 
there seems justification for a hypothesis that environment contributes 
something to the resemblance of fraternal twins in achievement as com- 
pared with brothers and perhaps to that of identical twins. 

It would be possible to frame a variety of specific hypotheses on the 
general assumption that the differences in resemblance of twins and 
brothers are due, at least in part, to differences in the resemblances of 
the environments of the two groups. It might be suggested that twins 
dress alike, are identified with each other by persons outside the pair 
and develop a corresponding joint conception of themselves and their 
rdles which involves the acceptance of such a social identification. One 
might consider the possibility of a status rivalry which would force upon 
each twin the duty of maintaining a parity of achievement. The most 
plausible environmentist hypothesis is to assume an influence from a com- 
bination of environmental factors. Certainly very interesting hypo- 
theses can be framed and the process of personality development among 
twins is worthy of investigation by the social psychologist. 

It was previously argued that there can be no final answer to the 
general nature-nurture problem. At the end of our quest we have 
found nothing to contradict that proposition. As usual one is faced with 
the ultimate problem as to weight of evidence and as to where the burden 
of proof should be placed. Until environment can be kept absolutely 
constant this problem will persist. 

There remains only the task of pointing out certain scientific pre- 
cautions in the interpretation of results such as ours. A hypothesis is 
necessary for intellectual orientation and according to the usual canons 
of scientific method, there should be a tentative acceptance of the 
simplest hypothesis which accounts for all of the observed facts and 
paves the way for further investigation. The objective paths of science 
sooner or later lead to the realm of values and opinion. It should be 
strongly urged, however, that the allocation of the burden of proof is 
an excellent index of prejudice. It is only reasonable to judge a hypo- 
thesis in terms of its alternative. To deny a hypothesis because it is 
not the only conceivable hypothesis or because proof is not overwhelm- 
ing, is legitimate but it puts an obligation upon the sceptic. A denial im- 
plies either an alternative hypothesis or mere confused negativism. It 
seems biased and illogical to deny a hypothesis because the proof is not 
perfect and then with a complacent air of scientific virtue to believe the 
opposite without concern for evidence in support of this implied negative 
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hypothesis. Both hereditarians and environmentalists could well be 
less generous in passing the burden of proof and strive for a more happy 
egalitarian marriage of fact and hypothesis. 
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OBSERVATIONS ON THE GROWTH, CLASSIFI- 
CATION AND EVOLUTIONARY SPECIALIZA- 
TION OF GIBBONS AND SIAMANGS (Concluded) 


BY ADOLPH H. SCHULTZ 
Laboratory of Physical Anthropology, Johns Hopkins University 





CHAPTER 5. GROWTH 


The changes with advancing growth in body proportions and other 
features have been studied in material consisting of 69 embalmed gib- 
bons and siamangs, ranging in age from embryonic to adult life.® 
These specimens are listed in tables VI and VII, which contain in- 
formation regarding species, size, approximate age, sex, and ownership 
of the material. The entire span of growth has been divided into 9 
more or less arbitrary periods to facilitate a grouping of the specimens 
according to their approximate ages. The first fetal period contains 
small fetuses from about 25 to 65 mm. sitting height, the second period 
fetuses up to 110 mm. long, and the third period all the largest fetuses 
including those near full term. Newborns and infants, a few months 
of age, represent the period “infant I.” “Juvenile I” specimens have at 
least all deciduous teeth and the first permanent molars, whereas “juve- 
nile II” specimens range up to the developmental stage with all perma- 
nent teeth, except the third molars. Table 20 shows the distribution of 
this material in the different age periods and is intended as a key for 
finding the number of the specimens in subsequent tables. It is regret- 
table that only 13 of the 69 available Hylobatidae in the flesh are of the 
specially important and interesting prenatal periods, and that no adult 
preserved specimens of Hylobates (Brachitanytes) klossi could be 
studied. 

The exact technique for measuring the outer body of primates has 
been described in full detail in a special paper by the author (1929). 
For an explanation of the various measurements discussed in this chap- 
ter on growth the reader must be referred to the just mentioned 
publication. 
 *After this paper had been written the author was able to measure, with the 
kind permission of Dr. G. B. Wislocki, the perfectly preserved fetus of Hylobates 


concolor in the Anatomy Department of Harvard University. This specimen is 
listed as No. 4a in the tables 20 and VI. 
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TABLE 20 


Distribution of Preserved Specimens According to the Different Age Periods. 
Specimens in the Same Perpendicular Column are of Approximately Correspond- 
ing Developmental Stages. The Numbers Refer to the Running Numbers of the 
Specimens as Listed in the Tables VI and VII. In All Subsequent Tables on 
Growth Changes the Specimens are Arranged in Exactly the Same Manner. Of 
the 9 Adult H. pileatus and the 8 Adult S. syndactylus Only the Averages and the 
Minimum and Maximum Values will be Given. The First Column is Omitted in 
Some of the Later Tables Because Some Measurements Could Not be Taken on the 
Single Available Specimen of That Age Period. 
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K. Ischial Callosities 


In a former paper (1927) the author discussed in some detail the 
difference in the development of the ischial callosities between lower 
catarrhines and gibbons. It was found that in the former these callosi- 
ties appear earlier in fetal life than the lanugo of the caudal end of the 
trunk, whereas in the latter the lanugo develops first, to be followed by a 
loss of hair in the zones to be occupied subsequently by the callosities. 
Ontogenetically, therefore, the callosities develop much later in gibbons 
than in lower monkeys. 
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TABLE 21 


The Age Changes in the Skin Overlying the Ischial Tuberosities, Leading to 
the Appearance of Horny Ischial Callosities. The Numbers in Parentheses Refer 
to the Running Numbers of the Specimens, as Listed in the Tables VI and VII. 
S. H. = Sitting Height of Specimen. None of the Specimens Younger Than Age 
Period “Fetus III” Showed Lanugo or Callosities and All Specimens Older Than 
Age Period “Infant II” Had Well Developed Callosities. 





SKIN OVERLYING ISCHIAL TUBEROSITIES BEARS IN: 





FETUS III 


INFANT I 


INFANT II 





H. concolor 


(5) S. H. 149 mm. 
fine, sparse hair 
(6) S. H. 161 mm. 
fairly dense coat 
of lanugo 


(7) S. H. 179 mm. 
small horny callo- 
sities 

(8) S. H. 207 mm. 
horny callosities 


(9) S. H. 237 mm. 
large callosities 





(13)S. H. 173 mm. 
small horny callo- 
sities 





H. pileatus 


(27)S. H. 158 mm. 
complete coat of 
lanugo 

(28) S. H. 169 mm. 
hair-free zones, no 
callosities 


(29)S. H. 198 mm. 
small horny callo- 
sities 





H. agilis 


(42)S. H. 252 mm. 
large horny callo- 
sities 





H. leucogenys 


(45)S. H. 188 mm. 
fine, sparse hair 
surrounded by den- 
ser hair 





(50)S. H. 145 mm. 
fine, sparse hair 
of complete coat of 
lanugo 


(51)S. H. 203 mm. 
fine, sparse hair 
surrounded by den- 
ser and longer hair 


(52)S. H. 211 mm. 
faint indication of 
callosities but still 
a few hairs 





S. syndactylus 


(54) S. H. 168 mm. 
fine, sparse hair 


(55)S. H. 181 mm. 
few, fine hairs, no 
trace of callosities 


(56)S. H. 285 mm. 
hair-free zones but 
no callosities 





With the new data on many additional specimens (Table 21) it has 


become possible to state that the time of development of the ischial 
callosities varies individually a good deal among the gibbons, but occurs 
always comparatively late in growth. The author has examined a great 
many older fetuses of catarrhine monkeys in which the callosities were 
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invariably already present, but he has never seen a fetus of the Hylo- 
batidae in which these structures have as yet made their appearance. 
Before birth gibbons possess at most small hair-free zones overlying the 
ischial tuberosities. This is the case in the nearly full-term fetus of H. 
pileatus (No. 28) and in the large gibbon fetus described by Deniker 
(1885). As shown by Table 21, horny callosities can appear very 
rapidly after birth, since they are already found in specimens with sitting 
heights of only 173 and 179 mm. (Nos. 7 and 13) which could hardly 
have been more than two to three weeks old. In the larger (S. H. 188 
mm.) H. leucogenys (No. 45), known to be four weeks old, the later 
callosities are merely indicated by the fact that the hair overlying the 
ischial tuberosities is not nearly as dense as on the surrounding region. 
In H. (B.) klossi and in S. syndactylus the callosities are not yet de- 
veloped even in the “infant II” period, but are present in all juveniles 
that have been examined. It is very significant that a siamang (No. 
56) with a sitting height of 285 mm. and all his deciduous teeth has 
reached only the stage of hair-free zones, which precedes the stage of 
the actual development of callosities, whereas a gibbon with a sitting 
height of only 173 mm. and with but two milk incisors erupting has 
already horny callosities. 

These observations confirm the previous conclusions that the Hylo- 
batidae represent in many ways a transition from lower catarrhines to 
the anthropoid apes, and that the siamang has approached the latter 
somewhat more closely than have the gibbons. In contrast to frequent 
assertions in the literature and as the author has demonstrated before 
(1927), the large apes, notably the chimpanzee and the orang-utan, do 
possess small, horny, ischial callosities in occasional individuals. As in 
the siamang, they do not seem to develop until considerable time after 
birth. 

The catarrhine peculiarity of ischial callosities shows a gradual 
trend toward disappearance among the higher primates, and has not 
become eliminated abruptly. This trend manifests itself by the late 
ontogenetic appearance of callosities in gibbons, by their still later 
postnatal development in H. klossi and the siamang, and by the spora- 
dic’ and also ontogenetically late occurrence of comparatively small 
callosities among at least two of the anthropoid apes. 


* Since his compilation (1927) of data relating to ischial callosities in anthro- 
poid apes the author has seen several new cases in which these structures are well 
developed. For instance, one of the three adult embalmed chimpanzees, collected 
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L. Ears 


It has already been demonstrated by Schwalbe (1916) that the rela- 
tive size of the gibbon ear increases markedly with advancing growth, 
small fetuses possessing a proportionately very much smaller outer ear 
than newborns and adults. 

As shown by Figure 10, the edge of the helix does not begin to roll 
in until late in fetal life. This corresponds exactly to the growth 
changes in the ears of, e. g., gorilla (Schultz, 1927) and of man. In 
adult Hylobatidae the edge of the helix is rolled in much more exten- 


F ETUS, G H. 149 MM, ADULT 
Fic. 10. Four Dewucsiiahdieak STAGES OF THE Ear OF HYLOBATES CONCOLOR 
(S. H. = Sitting Heicut or Fetus) 


by the Columbia University—American Museum African Expedition, possesses 
large horny ischial callosities, which are unquestionably comparable to these struc- 
tures in lower catarrhines. 
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sively than in catarrhine monkeys and somewhat more extensively than 
even in many anthropoid apes and men. The adult outer ear of the 
Hylobatidae shows various striking similarities to the ear of the orang- 
utan (see, ¢. g., fig. 8 in the author’s paper on primates, 1931). In the 
former, however, a lobule is never present, whereas among the latter a 
lobule exists in occasional specimens. In contrast to the great majority 
of the catarrhine monkeys, the Hylobatidae never show the pointed form 
of ear, in which there is a more or less sharp corner on the upper pos- 
terior edge of the helix. A so-called Darwinian tubercle has never been 
found on the ears of gibbons and siamangs. 


TABLE 22 


The Absolute and the Relative (Ear Height in Per Cent of Head Length) 
Height of the Ear in Adult Gibbons and Siamangs and, for Comparison, the Rela- 
tive Height of the Ear in Some Adult Catarrhine Monkeys and Apes and Man 
(Species Names After Elliot, 1913). 





EAR HEIGHT 


(mm.) 


EAR HEIGHT 





Papio hamadryas 

Magus maurus 

Simia sylvanus 

Pithecus philippin. ......... 
Cercocebus aethiops 
Lasiopyga pygeryth. 
Erythrocebus patas 

pileatus " Pygathrix germaini 

pileatus ’ Nasalis larvatus 


w 
w 


leucogenys 
. leucogenys 
AVERAGE (FHylob.) . 


H. 
A. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H 





Pongo pygmaeus 
Pan satyrus 
Gorilla gorilla 
Homo sapiens 


ANNNnKKY 


. syndactylus 


AVERAGE (Symph.) .. 








GROWTH OF GIBBONS 391 


Schwalbe (1916) has discussed some differences in the detailed 
configuration of the ear between the siamang (only one specimen!) and 
the gibbons. In view of the marked variability of these features the 
writer does not believe that these differences are very significant. How- 
ever, the tentative claim of Schwalbe that the siamang possesses a 
smaller ear than the gibbons is fully borne out by the present investi- 
gation. According to the figures in Table 22, which were all obtained 
from full-grown embalmed specimens, the height of the ear averages in 
gibbons 34 mm., whereas in the large siamangs only 30.3 mm. In per- 
centage of the head length the ear height averages only 31.4 in the latter, 
whereas 40.0 in the former. This proportion is surprisingly constant 
and the ranges of individual variations are far apart, even though the 
series of gibbons is composed of five different species. The siamang, 
therefore, is characterized by a considerably smaller outer ear than 
occurs in any of the gibbons. As shown by the comparative data in 
Table 22, the lower catarrhines have in general somewhat larger ears 
than the gibbons, whereas the highest primates, with the exception of 
chimpanzee, possess proportionately smaller ears than even the siamang. 
Again, therefore, the Hylobatidae bridge a gap between the lower and 
the highest catarrhines and, again, the siamang is advanced farther from 
the condition in monkeys than are the gibbons. 


M. Body Proportions 
a. Trunk 


Some body proportions remain practically constant throughout 
growth, whereas the majority of the proportions change in varying 
degrees with advancing age. Such changes are due to the fact that the 
two bodily dimensions of which a proportion is composed grow at 
different rates. 

The percentage proportion between the chest circumference (at the 
level of the sternal ends of the fourth pair of ribs) and the height of the 
trunk (from suprasternal notch to upper edge of the pubic symphysis) 
expresses the degree of relative stoutness of the trunk. The values of 
this proportion in Hylobatidae of various ages are listed in Table 23. 
The relative chest circumference is always greater in prenatal than in 
postnatal stages of growth. In H. concolor, e. g., the chest circum- 
ference amounts to 343 per cent of the trunk height in an embryo, 
whereas to only 151 per cent in an adult. It can be stated, therefore, 
that the trunk becomes in general more and more slender with advanc- 
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ing growth. That this is true in other primates as well, was shown by 
the author in a previous paper (1926). Some of the figures in Table 
23 indicate the possibility of an occasional secondary increase in this 
proportion during juvenile life, since in some instances adults possess 
somewhat stouter trunks than some of the juveniles of the same species. 
Such a secondary “filling out” of the trunk is well known to take place 
in man after the age of about 25 years. 

In regard to the relative chest girth there seem to exist some species 
differences within the genus Hylobates. In H. leucogenys, e. g., the 
trunk is somewhat more slender than in H. cinereus, a difference which 
is found not only in adult life, but also already in the age periods “in- 
fant I” and “juvenile I and II.” 

The average relative chest circumference of the 8 adult siamangs 
amounts to 173.6 (maximum value = 204.6), whereas that of the 7 
adult gibbons amounts to only 148.8 (maximum value = 154.5). The 


TABLE 23 


The Chest Circumference in Percentage of the Trunk Height 
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former, therefore, are characterized by a much stouter trunk than the 
latter, a conclusion which had been reached also by Moszkowski (1908), 
who states that siamangs are not only heavier but also plumper or stouter 
than gibbons. The significance of this generic difference within the 
family of Hylobatidae becomes evident by a comparison between 
the values for the relative chest circumference in all catarrhines. 
According to a preliminary report by the author (1931), this propor- 
tion averages 107.1 in adult Old World monkeys (ranging individually 
from 83 to 130), whereas 171.4 in chimpanzees, 181.1 in orang-utans, 
and 206.7 in gorillas. It is seen that the average values for gibbons 
(149) and for siamangs (174) stand between the averages of the lower 
and those of the higher catarrhines, and that the siamangs approach the 
anthropoids much more closely than do the gibbons. Indeed, the aver- 
age siamang has a proportionately greater chest circumference than has 
the typical chimpanzee, and differs in this respect less from the orang- 
utan than from the gibbon. 


TABLE 24 
The Chest Breadth in Percentage of the Chest Depth 
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The shape of the chest is most accurately expressed by the percentage 
relation between the transverse and the sagittal diameter. The values 
for this proportion are listed in Table 24. In a former paper the author 
(1926) has demonstrated that in all embryos and young fetuses of 
primates the transverse chest diameter equals approximately the sagit- 
tal one, a cross section through the chest being roughly circular in 
shape. In a few of the catarrhine monkeys this relation between the 
two chest diameters remains almost unchanged throughout growth, 
whereas in all others the index decreases with advancing age, i. e., the 
chest becomes proportionately narrower. In contrast to this, the chest 
index increases with growth in the Hylobatidae (see Table 24), in the 
anthropoid apes, and. in man (Schultz, 1926 and 1927), so that these 
higher primates become distinguished in adult life by possessing un- 
usually broad chests. According to the author’s (1931) data the chest 


TABLE 25 


The Nipple Height (From Center of Line Connecting Nipples to Upper Edge of 
Pubic Symphysis) in Percentage of the Trunk Height 
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breadth amounts on an average to only 86.6 per cent of the chest depth 
in adult lower catarrhines, whereas to 124 in adult chimpanzees and in 
adult men, to 127 in adult orang-utans, and to 146 in adult male gorillas. 
According to the figures in Table 24 this percentage averages 118.2 in 
the 7 adult gibbons and 124.8 in the 8 adult siamangs. Again it can be 
concluded, therefore, that the, Hylobatidae stand between the lower and 
the highest catarrhines (much closer to the latter than to the former) 
and that the siamang has evolved somewhat farther than the gibbon by 
having the proportionately broader chest of the two. 

The exact position of the nipples on the anterior wall of the trunk 
differs a good deal among primates in later stages of growth, but it is 
comparatively uniform in young fetuses. In the course of growth this 
position shifts in a cephalic direction in most monkeys and apes, whereas 
in a caudal direction in man, who possesses nipples placed lower on the 
trunk than in any other adult catarrhines (see Schultz, 1926). 

As shown by Table 25, the Hylobatidae behave in regard to the 
growth changes in the position of their nipples like the great majority of 
primates. In H. concolor, e. g., the distance between the upper end of 
the pubic symphysis and the level of the nipples amounts to 77 per cent 
of the trunk height in an embryo, but to 85 per cent in an adult; in other 
words, the nipples have moved toward the suprasternal notch. 

The index, expressing the position of the nipples, averages 84.4 in 
adult gibbons, but only 81.2 in adult siamangs. Both these values lie 
above the corresponding figures for most baboons and macaques (ap- 
proximately 75 to 80), but below those for orang-utans (approximately 
go to 95). The figures for most other catarrhines lie between these 
extremes. It can be stated, therefore, that the nipples of the gibbons 
and the siamangs are situated neither unusually low nor exceptionally 
high, but that they lie somewhat higher in gibbons than in siamangs. 


b. Limbs 


The relative length of the lower extremity (great trochanter to knee 
joint + knee joint to sole in percentage of trunk height) differs mark- 
edly in different periods of growth. In man this relative limb length 
increases rapidly during the first part of fetal development, but decreases 
again before birth, and increases a second time during postnatal growth 
(Schultz, 1926). In the Hylobatidae this proportion seems to behave 
in a similar manner. As shown by the figures in Table 26, the relative 
leg length increases during one period of growth, but appears to decrease 
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again during a subsequent period. On account of the marked variability 
of this proportion the available material is still too scanty to show these 
growth changes in an unequivocal manner. 

It is interesting to find that at least in adult life gibbons possess rela- 
tively much longer legs than siamangs. The relative leg length of the 
former averages 146.5 (varying individually to 153), whereas that of 
the latter only 131.4 (maximum value only = 139). The same propor- 
tion averages in adults 107 in catarrhine monkeys, 112 in gorillas, 118 
in orang-utans, 128 in chimpanzees, and 167 in men (Schultz, 1931). 
These figures demonstrate that in regard to the relative length of the 
lower limb the Hylobatidae differ more from the lower catarrhines than 
do the anthropoid apes, and that the siamang stands nearer to the latter 
than do the gibbons. Among all simian primates adult man has the 
proportionately longest lower limbs. The gibbons rank second in this 


TABLE 26 


The Total Length of the Lower Limb (From Great Trochanter to Sole) 
in Percentage of the Trunk Height 
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respect. In individual cases the relative leg length of gibbons may 
even surpass that of some adult human beings. For instance, one adult 
H. lar and one adult H. leucogenys possess a relative lower limb length 
of 153, whereas in an adult Hawaiian of the Hopkins collection this 
index amounts to only 151. The maximum relative leg length of 169.5, 
found in an infantile H. concolor, surpasses the same proportion in a 
great many human beings. 

The relative length of the upper limb (length of upper arm + length 
of forearm + length of hand in percentage of trunk height), as that of 
the lower limb, increases during the first part of growth, but seems to 
decrease again in many instances during subsequent stages of develop- 
ment (see Table 27). For instance, in H. concolor this proportion 
amounts to 143 in an embryo, to as much as 275 in an infant, but to only 
239 in an adult. This indicates that during late postnatal life the trunk 


TABLE 27 


The Total Length of the Upper Limb (From Acromial Process to Tip 
of Middle Finger) in Percentage of the Trunk Height 
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grows more intensively than the limb, whereas at least during fetal life 
this relation is reversed. 

The relative arm length of gibbons and of siamangs is practically 
the same; in adults it averages in the former 237.8 and in the latter 
233-4.* These values are very much higher than the corresponding 
figures for any other adult primates. Even the Spider monkey has rela- 
tively much shorter arms (184) and only the orang-utan approaches the 
Hylobatidae in this respect with an average value for adults of 199.6. 
Adult chimpanzees have an average relative arm length of 173.5, adult 
gorillas (Gorilla beringei) one of 153.7, adult men one of 149.1, and 
adult catarrhine monkeys one of 119.3 (tentative range of species varia- 
tions = 101— 145) (Schultz, 1931). All higher primates have de- 
veloped proportionately long upper limbs in contrast to the lower catar- 
rhines, but the Hylobatidae are specialized in this respect much more 
extremely than any of the large apes. This is most likely connected 
with the fact that the gibbons and siamangs are the most perfect hang- 
elers or brachiators of all primates. 

For a proper interpretation of the significance of the lengths of the 
limbs they are studied not only in relation to the length of the trunk but 
also in relation to one another. This latter relation is obtained most 
accurately by expressing the arm length (upper arm + forearm) in 
percentage of the leg length (thigh + leg), a proportion which is prac- 
tically the same as the intermembral index of the skeleton (see Table 
16). As shown by Table 28, the relation between the lengths of the 
limbs undergoes some slight but significant changes in the course of 
growth. In H. concolor, e. g., the arm length amounts to 132 per cent 
of the leg length in a young fetus, but to only about 116 per cent in 
fetuses close to term. In an adult the index has increased again to 128. 
During the first part of growth, therefore, the upper limb grows more 
slowly than the lower, but during later development this relation is 
reversed. The postnatal increase of the intermembral index is evident 


* According to Mollison (1911) the total arm length in percentage of the trunk 
height (obtained by adding the averages of the separate percentage relations be- 
tween the trunk height and each of the three main segments of the arm!) amounts 
to even more in the siamang, namely on an average to 246.6 in 29 specimens. For 
two adult H. cinereus Mollison’s data result in an average of 230.0, a value which 
also surpasses the writer’s corresponding figures for the same species. The most 
likely explanation of these discrepancies may consist in the fact that in measuring 
the trunk height Mollison did not straighten his animals to quite the same degree 
as does the writer. 
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in all the species of the Hylobatidae listed in Table 28. In four H. 
leucogenys, for instance, the index of the infant amounts to only 123.6, 
that of the juvenile to 132 and that of the parents of these two specimens 
to 139. As demonstrated in a former paper by the author (1930), an 
analogous postnatal growth change occurs in the orang-utan, whereas in 
chimpanzee and gorilla the intermembral index remains practically con- 
stant from birth to adult life. In man, on the other hand, this index 
decreases after birth, the total change being very much more marked 
than in any other primate. 


TABLE 2 


The Upper Limb Length (Upper Arm + Forearm) in Percentage of the Lower 
Limb Length (Thigh + Leg). The Figures Marked With an Asterisk 
are the Averages Based Upon Measurements on Skeletons 
(From Table 16) 
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The extreme position of the gibbons and siamangs among the catar- 
rhines in regard to the intermembral index, and the specific and generic 
differences of this proportion within the family of Hylobatidae have 
already been discussed in the chapter on limb bones. It may be empha- 
sized once more that of all adult primates the siamang possesses the 
longest arms in proportion to its legs. The orang-utan ranks second in 
this respect and the gibbon third. The difference between the siamang 
and the gibbons is already present in older fetuses and in infants (see 
Table 28). This generic difference is due not to longer arms in the 
former, but to relatively longer legs in the latter (see Tables 26 and 
27).° 

This difference in the proportion between upper and lower limb 
between the gibbons and the siamang is also very evident in the inter- 
membral index constructed of the total lengths of the limbs, which in- 
clude the most distal segments (length of the hand and height of the 
foot). According to this index, the total length of the upper limb 
amounts on an average to 158.8 per cent of the total length of the lower 
limb in the 16 adult gibbons, whereas to 177.5 per cent in the 8 adult 
siamangs. The ranges of individual variations of these two series do 
not overlap. This particular proportion averages in adults: 111 in lower 
catarrhines, 169 in orang-utans, 135 in chimpanzees, and 136 in gorillas 


(Schultz, 1931). These figures demonstrate again that the siamang is 
distinguished by possessing the highest intermembral index of all 
catarrhines. 


That the forearm grows more intensively than the upper arm is 
shown conclusively by the figures in Table 29. In H. concolor, e. g., the 
length of the radius amounts to only 76 per cent of the length of the 
humerus in an embryo, to 95 per cent in a fetus close to term, to 107 per 
cent in a young juvenile, but to 116 per cent in an adult. In the infantile 
H. leucogenys the radius is as yet no longer than the humerus, in the 
juveniles of the same species the radius has become 6 per cent longer 
than the humerus, and in the parents of the first two specimens the 
radius has even grown to 114 to 118 per cent of the length of the 
humerus. In the chapter on limb bones it has already been stated that 


*In a former paper the author (1930) reached tentatively the opposite conclu- 
sion, but at that time it could be based merely upon a single juvenile siamang. In 
the meantime the author has been enabled to study 11 additional preserved siamangs 
(10 in Ziirich and 1 in London) due to the kindness of Prof. O. Schlaginhaufen 
and of Dr. S. Zuckerman. 
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the Hylobatidae possess the proportionately longest forearms of all 
adult simian primates. In this connection it is particularly interesting 
to find that this extreme evolutionary specialization develops only by 
slow degrees during ontogeny. 

The percentage participation of the hand in the total length of the 
upper limb changes with growth, as shown by the data collected in 
Table 30. In the embryo the length of the hand amounts to one-third 
of the total limb length. During early fetal life the hand grows more 
slowly than the upper arm and forearm, causing the index to decrease, 
but during late fetal development this relation is reversed and the index 
rises again to over 30 in all fetuses close to term. During postnatal 


TABLE 29 


The Length of the Forearm in Percentage of the Length of the Upper Arm. 
The Figures Marked With an Asterisk are the Averages Based Upon 
Measurements on Skeletons (From Table 16) 
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growth there occurs a second decrease in this proportion, which aver- 
ages 23.5 in the 16 adult gibbons and 22.1 in the 8 adult siamangs. 
These growth changes correspond very closely to those existing in man 
(see Schultz, 1926, Fig. 4). These relative hand lengths of adult 
Hylobatidae are shorter than those of adults of the other higher pri- 
mates, in which they amount to 28.4 in an orang-utan, 29.5 in a chim- 
panzee, 25.8 in a gorilla and 25.4 in man (Schultz, 1927). It can be 
concluded, therefore, that the tremendous lengthening of the upper limb 
of the Hylobatidae has affected the hand much less than the upper arm 
and, particularly, the forearm. Nevertheless, the hands of gibbons and 
of siamangs are exceptionally long, as is shown by expressing the hand 
length in proportion to the trunk height. According to Mollison (1911) 
this percentage relation is highest among all primates in the orang-utan 
(63.4) and second highest in the siamang (58.1). 

There is practically no difference between gibbons and siamangs in 
the relative length of the hand, but in regard to the proportionate 


TABLE 30 
The Length of the Hand in Percentage of the Total Length of the Upper Limb 
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breadth of the hand there does exist a significant difference. In the 
16 adult embalmed gibbons, measured by the author, the hand breadth 
amounts on an average to 23.8 per cent of the hand length, whereas in 
the 8 adult siamangs to 28.5 per cent. The values for only two of the 
gibbons (H. leucogenys = 26.9 and H. cinereus = 30.3) are higher 
than the minimum value (26.6) among the siamangs. The extremely 
slender hand of the gibbons and the comparatively broader palm and 
fingers of the siamang are illustrated by the photographs in plate 2. In 
all anthropoid apes and in man the hand is proportionately broader than 
even in the siamang. The relative hand breadth averages among adults 
32.4 in orang-utan, 34.8 in chimpanzee, 41.6 in man, and 58.6 in gorilla 
(Schultz, 1931). 

As shown by plate 2, the thumb of the Hylobatidae branches from 
the palm very close to the wrist, so that the longest part of the first meta- 


TABLE 31 


The Length of the Thumb (From Styloid Process of Radius) in Percentage 
of the Length of the Hand 
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carpal bone belongs to the “free portion” of the thumb. These condi- 
tions are unique among all catarrhine (and platyrrhine) primates, but 
are not yet present in embryos and young fetuses of the gibbons and 
siamangs. 

The length of the thumb (measured from the styloid process of the 
radius) in percentage of the total hand length decreases more or less 
in the course of growth in most primates (see Schultz, 1924 and 1926). 
In the Hylobatidae this general ontogenetic reduction of the relative 
thumb length is also recognizable from the figures in Table 31. This 
proportion averages 54.6 in adult gibbons and the same (54.5) in adult 
siamangs. According to these values the Hylobatidae possess a rela- 
tively much shorter thumb than man (average for adult whites = 69.2), 
but a considerably longer one than the orang-utan (average for 5 adults 
= 43.7) or the chimpanzee (average for 6 adults = 47.4). 


TABLE 32 


The Length of the Great Toe (Measured From Heel to Tip of Toe) 
in Percentage of the Total Foot Length 
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The first digit of the foot, like that of the hand, shows in the Hylo- 
batidae an unusually long “free portion”; 4. e., the cleft between the 
first two digits reaches far proximally into the metatarsal region (see 
plate 3). That the great toe does not grow as intensively as the total 
foot length is shown by the figures in Table 32, which express the 
distance from the heel to the tip of the great toe in percentage of the 
distance from the heel to the tip of the middle toe. This proportion de- 
creases in general with advancing age in most monkeys and apes, but 
increases in man, who possesses in adult life the greatest relative length 
of the hallux among all primates (Schultz, 1926). In the 16 adult gib- 
bons this relative great toe length averages 83.5 and in the 8 adult 
siamangs practically the same, namely 82.8. Hylobates (Brachitanytes) 
klossi has at all available growth stages somewhat higher indices than 
the gibbons and siamangs of corresponding ages. Since the same rela- 
tion exists in regard to the proportionate length of the thumb (Table 
31), it can be stated that the subgenus Brachitanytes possesses relatively 
longer first digits on the foot as well as on the hand than the other Hylo- 
batidae, and that the former changes less (if at all) in this respect from 
the condition typical of all fetuses than do the latter. In 5 adult orang- 
utans, measured by the author, the relative great toe length averages 
55-1, whereas in 6 adult chimpanzees 85.8. In the Hylobatidae, there- 
fore, the great toe reaches proportionately much farther forward than 
in orang-utans, but not quite as far as in chimpanzees. Comparative 
figures for other primates will be given in a later publication, in which 
the full significance of these data will be discussed. 


c. Head 


The relative size of the brain part of the head is expressed by the 
percentage relation between the average diameter of the head (head 
length + head breadth + head height : 3) and the height of the trunk. 
This index decreases very markedly with advancing growth in the Hylo- 
batidae (see Table 33), as in other primates (see Schultz, 1926), show- 
ing that the head becomes proportionately much smaller with increase in 
general body size. At birth this relative size of the head amounts to 
59.0 in man and to about the same in the Hylobatidae (average of the 6 
fetuses close to term = 63.0 and of the 7 youngest infants = 55.3). In 
adults the index has decreased to roughly 31 in man, whereas, on an 
average, to 25.6 in gibbons and to 26.3 in siamangs. In adult orang-utans 
this proportion averages 28.2 and in adult chimpanzees 26.6, whereas in 
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adult catarrhine monkeys only 21.3 (Schultz, 1931). This relative 
head size corresponds only roughly to the relative size of the brain 
cavity, as discussed in chapter 3, A. a; the former is influenced not only 
by the size of the brain, but also by the thickness of the skull, the tem- 
poral muscles, and the scalp. These factors account for the apparent 
discrepancy between the findings that the siamangs possess relatively 
larger heads but proportionately smaller brains than the gibbons. 

The face grows more rapidly and more intensively than the brain 
part of the head. This is shown conclusively by the figures in Table 34, 
which express the total height of the face (nasion - gnathion) in per- 
centage of the average diameter of the head. This index increases a 
great deal, particularly during growth after birth, when the face gains 
rapidly in height under the influence of the developing dentition. Dur- 
ing fetal life the face height amounts to only 43 to 51 per cent of the 
average head diameter, but in adults this percentage has increased to 


TABLE 33 


The Average Diameter of the Head (Head Length +- Head Breadth + Head 
Height : 3) in Percentage of the Trunk Height 
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78.0, as an average of the 13 gibbons, and to 87.6, as an average of the 
8 siamangs. It is interesting to find that all the individual variations 
among the latter lie above the variations among the former; indeed, 
throughout postnatal growth the siamangs have proportionately higher 
faces than the gibbons of corresponding ages. Hylobates (Brachi- 
tanytes) klossi belongs in this respect clearly iz the genus Hylobates. 
The data in Table 6 have shown that the siamang possesses a relatively 
longer and more projecting palate than the gibbon. Based upon the 
additional information from Table 34, it can be stated that the face is 
not only longer but also much higher in Symphalangus than in any of 
the species of Hylobates. 

In most lower catarrhines the relative height of the face is greater 
than in the Hylobatidae and this chiefly on account of their compara- 
tively small average head diameter. For instance, the following values 


TABLE 34 


The Total Height of the Face in Percentage of the Average Diameter of the Head 
(Head Length + Head Breadth + Head Height : 3) 
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are obtained for adult males: Pithecus rhesus = 95.0; Lasiopyga 
pygerythra = 91.4; Pygathrix germaini = 90.7 (species names accord- 
ing to Elliot, 1913). In anthropoid apes this index is also higher than 
in gibbons and even than in siamangs, but, in contrast to most lower 
catarrhines, chiefly on account of the great size of the face itself. In 
adult orang-utans, for instance, the index amounts to 103.0 in a female, 
to 118.2 in one male, and even to 121.5 in another and very large male. 
Incidentally, such a secondary sex difference, according to which males 
possess a relatively much larger face than females (in consequence of 
the larger dentition), exists in all anthropoids but could not be found in 
the Hylobatidae. 

A great many other body proportions have been studied by the 
author in the Hylobatidae. The above examples must suffice at present 
to demonstrate that the different parts of the body grow often at differ- 
ing rates and that, in consequence, the proportions can change very 
markedly with advancing age. It can be concluded that in general the 
various specializations in body proportions, characteristic of adult Hylo- 
batidae, develop only gradually in the course of individual growth. 
According to most of the proportions of the adults, the gibbons and 
even more so the siamang, stand closer to the anthropoid apes than to 
the lower catarrhines. The full significance of these and other, addi- 
tional conclusions will be apparent only when the corresponding growth 
changes in all other primates have been completely worked out. 


d. Individual variations 


Comparisons between the indices of different individuals of the same 
species and age in the Tables 23 to 34 reveal the fact that in regard to 
some proportions there exists but little tendency to vary, whereas in 
regard to others, individuals may differ from one another to a surprising 
degree. For instance, in the two adult H. leucogenys the relation be- 
tween the lengths of the limbs and the height of the trunk differs 
strikingly, the relative leg length being 134 and 153 respectively, and the 
relative arm length 229 and 259 respectively, yet the relation in length 
between the upper and the lower limb is practically the same in both 
individuals, 7. ¢e., 138.8 and 139.2 respectively. Very similar conditions 
occur among the adult siamangs. Thus, in specimen No. 68 the rela- 
tive leg length amounts to 122, whereas in specimen No. 61 to 139. 
The relative arm length of the former is 221 and that of the latter 255. 
In spite of these wide individual differences in the relation between limb 
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length and trunk height, the proportion between the lengths of the 
limbs is again found to be nearly identical in both specimens, namely 149 
in No. 68 and 151 in No. 61. 

The two adult male H. cinereus (specimens No. 23 and 24) were 
shot in their native jungle of Java. They are strikingly similar in regard 
to many of their body proportions (see Tables 23 to 34), yet in regard 
to certain others they differ very markedly from each other. For in- 
stance, the shoulder breadth in percentage of the trunk height amounts 
to 54.4 in No. 23, whereas to 59.2 in No. 24; the distance between the 
nipples in percentage of the breadth of the chest is 20.9 in the former 
and 30.7 in the latter; the hand breadth in percentage of the hand 
length is only 20.8 in No. 23, whereas 30.3 in No. 24; the breadth of 
the head in percentage of the length of the head amounts to 86.2 in 
the former and to 94.4 in the latter. Such individual variations are by 
no means confined to adults, but are often fully as pronounced among 
fetuses. Some of these variations are most likely comparable to the 
so-called constitutional differences in man (relative chest circumference, 
limb length, hand breadth, etc.) and may, in their probable connection 
with physiological variations, play an important role for selective pro- 
cesses. Throughout this paper the data presented show that the Hylo- 
batidae are unquestionably provided with an abundance of variations 
for possible selections. This tendency to vary exists not only in such 
features as the number of vertebrae or of teeth, the color and density 
of hair, the dimensions and proportions of the outer body and of the 
various parts of the skeleton, but also in regard to such details as the 
exact extent of interdigital webbing or the degree of prominence of 
the nose. An extreme variation of the last-named feature is shown in 
plate 1, B, which illustrates an unusually prominent nose in a young H. 
cinereus. It is this marked and extensive variability which causes any 
valid taxonomic work on the Hylobatidae to be difficult, because it calls 
not only for large series of individuals but also for a consideration of as 
many different characters as possible. Most of the species are dis- 
tinguishable only by a definite combination of many different variations. 


CHAPTER 6. SUMMARY 


Most of the results of this study on the Hylobatidae are summarized 
in Tables 35, 36, and 37. These results appertain to a wide variety of 
different bodily characters, yet some of the general conclusions can be 
only more or less tentative, awaiting further corroboration from the in- 
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vestigation of still other features. This admission is readily understood 
when it is remembered that no conclusions in regard to the exact rela- 
tionships between various groups of primates can be accepted as abso- 
lutely final until they have taken into consideration all bodily parts and 
the physiological as well as the morphological conditions. 


N. Position of the Family Hylobatidae within the Series Catarrhinae 
a. Similarities to Lasiopygidae 


Among the features discussed in this paper there are comparatively 
few in regard to which the Hylobatidae resemble more closely the 
catarrhine monkeys than they do the large apes. The gibbons have 
certainly no share in the trend toward a striking increase in body size, 
characteristic of the other higher primates. This trend is at best indi- 
cated in the siamang. Hylobates (Brachitanytes) klossi has most likely 
degenerated to a slight extent in its body size after its isolation on the 
relatively small Mentawi Islands. Such dwarfing is quite common 
among insular types. 

The presence of ischial callosities in all Hylobatidae is frequently 
quoted as demonstration of their close relationship to the lower catar- 
rhines and their being removed from the anthropoid apes. It has been 
shown, however, that there exists no sharp separation between catar- 
rhines with callosities and those without. The fact that these structures 
appear ontogenetically so much later in gibbons, and still later in 
siamangs, than in the Old World monkeys, and that they are still en- 
countered in occasional specimens of orang-utans and chimpanzees, 
favors the assumption of a gradual disappearance, rather than a sudden 
loss, of callosities among higher primates. 

The early age of eruption of teeth, which has been noted in the 
gibbon, and the comparatively rapid rate of (most probably) general 
development represents unquestionably a primitive condition which the 
Hylobatidae have in common with the Lasiopygidae. 

As another marked difference between gibbons and the large apes 
may be mentioned the great density of hair, characteristic of the sub- 
genus Hylobates. This distinction, however, is of but little phylogenetic 
significance, since it separates also the true gibbons and the very closely 
related subgenus Brachitanytes as well as the related genus Sym- 
phalangus. 

It is difficult to decide whether or not webbing between the second 
and third toes is a primitive character. At any rate the typical webbing 
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of the siamang neither speaks for a close relationship with lower catar- 
rhines nor can it be regarded as a unique specialization. Such webbing 
is also very frequent in H. (B.) klossi and occurs in an occasional true 
gibbon; it does exist quite regularly in a few genera of the lower 
catarrhines ( e. g. Cercocebus), but has also been found well developed 
in some chimpanzees, in many gorillas and in a considerable number of 
human beings. 


b. Similarities to Pongidae 


As shown by Tables 35 to 37, the Hylobatidae possess a great many 
characters which link them very closely with the large apes and separate 
them clearly from the catarrhine monkeys. Of these characters may be 
specially mentioned: (1) the far-reaching reduction in the total number 
of vertebrae, affecting the presacral as well as the caudal portion of the 
spine, and the very significant increase in the number of vertebrae par- 
ticipating in the formation of the sacrum; (2) the extreme degree of 
shortening and broadening of the sternum; (3) the widening of the 
pelvis, particularly the ilium; (4) the shortness and stoutness of the 
entire trunk; (5) the broadness of the chest; (6) the tremendous in- 
crease in the relative length of the limbs (compared to the trunk) ; (7) 
the great preponderance of arm length over leg length; (8) the pro- 
portionately large size of the brain part of the head; and (9g) the wide 
range and very frequent occurrence of numerical variations in vertebrae. 
Much could be added to this enumeration, but the above examples are 
ample support of the statement that the Hylobatidae are much more 
closely related to the large apes than to the catarrhine monkeys. The 
same conclusion has been reached by the great majority of the investi- 
gators of this problem (e. g., Gregory, 1916 and Weber, 1928) and is 
based upon the results of a variety of widely different studies. Quite 
recently it has been confirmed again by the researches on placentation 
of Wislocki (1929) and by those on the facial musculature of Huber 


(1931). 
c. Specializations of Hylobatidae 


Among the various features of the Hylobatidae there are, of course, 
many which are common property of all Old World primates and, there- 
fore, are of no help in an attempt to determine the position of this 
family within the catarrhine series. On the other hand, among the 
characters of the Hylobatidae one finds some which are restricted to this 
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group and represent specializations which must have been acquired after 
the phylogenetic separation of the Hylobatidae. Of such peculiarities 
may be specially mentioned: (1) the lengthening of the limbs to a 
degree surpassing that of even the orang-utan; (2) the extreme length- 
ening of the radius in proportion to the humerus; (3) the lengthening 
of the second digits until they are as long as or longer than the fourth 
digits; (4) the unique length of the “free portion” of the thumb and of 
the great toe, connected with the extreme shifting in a proximal direc- 
tion of the place at which these digits branch from palm or sole; (5) 
the exceptional lengthening of the ilium in proportion to the ischium, 
most pronounced in the siamang; (6) the very extreme shortening and 
broadening of the corpus sterni in the siamang; (7) the reduction in 
the average number of coccygeal vertebrae which has reached a greater 
extreme in the subgenus H ylobates than in any other primates; (8) the 
nearly perpendicular direction of the mandibular symphysis in the 
siamang; (9) the various symptoms of degeneracy of the third molars 
in gibbons; and (10) the great lengthening of the canines in the female 
as well as in the male. 

Many, if not all, of these phylogenetic specializations of the gibbons 
and siamangs appear only gradually in the course of individual devel- 
opment. That the resemblance between the Hylobatidae and the other 
catarrhines, particularly the large apes, is much greater early than late 
in ontogeny has been demonstrated by the author (1926 and 1927) in 
previous publications. The present detailed data concerning the growth 
changes in the Hylobatidae fully sustain the above conclusion of earlier 
studies. Most of the age changes in the body proportions of gibbons 
and siamangs are in principle the same as the corresponding changes in 
catarrhine monkeys and in the large apes, but in degree these changes 
differ often to a considerable extent. For instance, the forearm grows 
more rapidly than the upper arm in all the primates investigated so far, 
but in no other primate does the amount of increase in the forearm 
surpass that in the upper arm as much as in the gibbons. 


O. Subdivision of the Family Hylobatidae 


No systematic attempt has been made in this study to separate and 
define the species of the Hylobatidae. It may be stated, however, that, 
on the strength of the data presented in this paper, the author feels 
confident that there exist at least the nine species named in the fourth 
column of Table 1. Even though some of these species may not always 
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be distinguishable by the color of hair or by easily visible cranial char- 
acters, the lack of such differences may be more than replaced by the 
presence of constant and significant differences in the exact body pro- 
portions and skeletal indices, or in the degree of density of hair, or, 
finally, in a definite combination of certain variations. 

The number, comparative size and significance of the differences 
between the species are very much greater in some instances than in 
others. In order to do full justice to this important finding it is abso- 
lutely necessary to recognize not only specific but also subgeneric and 
even generic differences within the family of Hylobatidae. 


a. Generic differences within the family 


Tables 35 to 37 contain a large number of characters which differ 
in the two genera of the Hylobatidae to a much greater extent than 
the same characters differ among the species of the genus Hylobates. 
The more important distinctive characters are briefly enumerated in the 
following. The genus Symphalangus differs from the genus Hylobates 
in possessing: (1) the larger body weight and the larger dimensions of 
nearly all bodily parts; (2) the much stouter trunk and relatively 
broader chest ; (3) the shorter legs (in proportion to the trunk) and the 
much longer arms (in proportion to the legs) ; (4) the relatively broader 
hands; (5) the proportionately much higher face; (6) the smaller ears; 
(7) the presence of a large throat pouch; (8) the higher frequency of 
extensive webbing between toes II and III; (9) the later appearance of 
ischial callosities (than in subgenus Hylobates); (10) not nearly as 
great a density of hair (as in subgenus Hylobates) ; and in regard to the 
skeleton (11) the proportionately longer and broader palate; (12) the 
proportionately lower brain case; (13) the more pronounced postorbital 
constriction; (14) the orbits projecting farther in a vertical and in a 
lateral direction; (15) the greater glabellar thickness of the skull wall; 
(16) the relatively larger temporal squama; (17) the occasional pres- 
ence of a sagittal crest and the generally more marked approximation 
of the temporal lines; (18) the steeper profile of the mandibular sym- 
physis; (19) the frequent occurrence of supernumerary molars and the 
lack of signs of suppression of the third molars; (20) the smaller 
average number of lumbar and of thoraco-lumbar vertebrae, partly in 
consequence of the disappearance of individual variations of still 19 
thoracolumbar vertebrae and the appearance of variations of only 16 of 
these vertebrae ; (21) an extremely short and broad corpus sterni; (22) 
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the proportionately much longer and broader ilium; and (23) the pro- 
portionately longer pubic bone and generally wider pelvis. 

The great majority of these distinguishing characters of the siamang 
do not differ in principle from the corresponding features of the gib- 
bons, but are merely specializations, common to all Hylobatidae, which 
have carried the siamang farther than the gibbon away from the original 
ancestral condition. In a phylogenetic “family tree” this would have to 
be represented by two generic branches diverging very little but reaching 
in the siamang beyond the level attained by the gibbons. Both branches 
would have to be directed more or less parallel to the branch showing 
the evolutionary trend of the orang-utan. The latter branch would be 
approached a good deal more closely by the siamang than by any of the 
gibbons. There is no denying the fact that many similar evolutionary 
tendencies have been at work in the Hylobatidae as in the large apes and 
especially in the Asiatic form, the orang-utan. To mention but a few 
random examples of these trends: reduction in the number of vertebrae, 
broadening of the chest and of the pelvis, lengthening of the limbs, 
shortening of the sternum, migration of the shoulder blades toward the 
back, enlargement of the acromial processes beginning in the siamang, 
and folding of the edge of the ears. Many of these tendencies manifest 
their effect primarily in modifications of the processes of growth. This 


will all be discussed in detail in later publications on the growth, body 
proportions, etc. of the large apes. 


b. Subgeneric differences within the genus Hylobates 


Hylobates (Brachitanytes) klossi differs more from any other 
species within the genus Hylobates than any two species of the sub- 
genus Hylobates differ from one another. Yet the former shows also 
so many striking similarities to the latter that all can safely be included 
in one and the same genus, and this in spite of the fact that in regard 
to a few characters the subgenus Brachitanytes resembles more closely 
the genus Symphalangus than the subgenus Hylobates (degree of den- 
sity of hair and frequency of webbing between the toes). In some 
respects Hylobates (Brachitanytes) klossi is more primitive than any 
of the other Hylobatidae (e. g., the average total number of vertebrae), 
whereas in certain other respects it represents an intermediate step be- 
tween the degrees of specialization reached by the gibbons proper and 
by the siamangs (e. g., relative breadth of the ilium). 
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The subgenus Brachitanytes differs from the subgenus Hylobates in 
possessing (see also Tables 35 to 37): (1) not nearly as dense a coat 
of hair; (2) comparatively few hairs in the region of the throat; (3) 
the higher frequency of extensive webbing between the second and 
third toes; (4) comparatively long thumbs and great toes; and in the 
skeleton (5) the proportionately longer radius and tibia; (6) the pro- 
portionately shorter and broader ilium; (7) the proportionately shorter 
and broader corpus sterni; (8) the higher average numbers of verte- 
brae in all (except cervical) spinal regions; (9) the smaller average 
cranial capacity and cranial dimensions ; (10) the relatively higher skull ; 
(11) the nearly constant persistence of a cranio-pharyngeal canal; and 
(12) the steeper inclination of the profile of the mandibular symphysis. 
In regard to its small relative size of the palate and its insignificant 
degree of postorbital constriction the subgenus Brachitanytes does not 
actually fall outside the range of species differences within the subgenus 
Hylobates, but it equals the minimum variation among the latter. 

It is hoped that it will become possible some day to supplement this 
chapter by a consideration of the exact conditions in preserved bodies of 
adult Hylobates (Brachitanytes) klossi, material which is not available 
at present in any collection. 

After this paper was written there appeared an article by Miller 
"1933) on the classification of the gibbons. Miller distinguishes four 
groups among the Hylobatidae and concludes: “ . in view of the 
small number of species concerned, I think that the most convenient 
course is to unite all four groups in the genus Hylobates, and to dis- 
tinguish them from each other subgenerically as follows: Nomascus 
subgen. nov. (concolor-type), Hylobates (lar-type), Brachitanytes, and 
Symphalangus. It will be noted that the first two subgenera of Miller 
compose what the writer has considered the one subgenus H ylobates. 
Miller bases his division of the latter subgenus chiefly upon the forma- 
tion of the scrotum and the occurrence of a small gular sac in the male. 

It is evident from the results of the present study that the writer 
cannot agree with the view that Symphalangus represents merely a sub- 
genus. It should be recognized taxonomically that the differences be- 
tween the siamang and the gibbons are more numerous as well as more 
significant than any differences existing between various types of 
gibbons. 
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Capacity and Proportions of Skulls of Hylobates concolor, H. cinereus, H. hoolock, 
H. klossi, and Symphalangus syndactylus. The Specimens are Arranged 
According to Increasing Capacity in the Same Sex and Species. 

All Skulls in Tables I and II are from Fully Adult Specimens. 
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TABLE III 


The Number of Vertebrae in the Different Spinal Regions in Various Species of 
Hylobates and in Symphalangus syndactylus. All Specimens had 7 Cervical 
Vertebrae. None of These Specimens Have Been Listed in the Tables 
V and VI of the Previous Paper by the Author (1930). 
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TABLE IV 


The Proportions of the Sternum in Hylobatidae (Adult Specimens). New Data 
Supplementing Those Contained in Table XI of the Previous Paper 
by the Author (1930). 





ANUBRIUM LENGTH 
CORPUS LENGTH 
MANUBRIUM BREADTH 
MANUBRIUM LENGTH 





CORPUS BREADTH 
CORPUS LENGTH 








MANUBRIUM -+- 


CORPUS LENGTH 








Hylobates cinereus 
Hylobates agilis 

Hylobates lar 

Hylobates hoolock 
Hylobates hoolock 
Hylobates hoolock 
Hylobates leucogenys 
Hylobates leucogenys 
Symphalangus syndactylus.. 
Symphalangus syndactylus.. 
Symphalangus syndactylus.. 
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TABLE V 


The Limb Proportions in the Family Hylobatidae. New Data on Adult Specimens, 
Measured by the Author, Supplementing the Corresponding Data in 
Table XVI of the Previous Paper by the Author (1930). 





HU MERUS 
LENGTH 
BRACHIAL 
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Hylobates lar 
Hylobates lar 
Hylobates pileatus 
Hylobates pileatus 
Hylobates pileatus 
H ylobates 
Hylobates cinereus 
H ylobates 
Hylobates 
Hylobates hoolock 
Hylobates hoolock 
Hylobates hoolock 


Hylobates 
Hylobates 
Hylobates 
Hylobates 
Hylobates 
Hylobates 
Hylobates 
Hylobates 
Symphalangus syndact. .. 
Symphalangus syndact. .. 
Symphalangus syndact. .. 
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121678 
121674 
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143577 
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TABLE VI 


List of the Preserved Specimens of the Genus Hylobates. *= Not All Measure- 
ments of this Small Embryo Could be Taken. The Fetuses of H. pileatus Whose 
Catalogue Numbers are Accompanied by an a are from the Adult Mothers with 
Corresponding Numbers. The Two Adult H. leucogenys are the Parents of the 
Two Young Male Specimens (Infant I and Juvenile I, Born in Captivity). For 
Explanation of the Abbreviated Names of the Various Collections See Table 2. 
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juvenile I 
juvenile II .... 
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juvenile II 
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juvenile I 
juvenile I 
juvenile IT 





pileatus 

pileatus 50 
pileatus 79 
82 
106 
limbs only 

juvenile I limbs & head 

juvenile II limbs & head 

limbs & head 

limbs & head 

limbs & head 

limbs & head 
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ITTING HGT. 





limbs only 
limbs & head 
limbs & head 





infant II 
juvenile I 
juvenile II 


252 137 
339 200 
365 216 





leucogenys .... 
leucogenys .... 
leucogenys .... 
leucogenys .... 
leucogenys .... 


juvenile I 
juvenile II 


188 95 

185 
337 0 alt 
438 273 
462 284 
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TABLE VII 
°=Dr. W. L. 


List of the Preserved Specimens of the Genus Symphalangus. 
Straus, Jr. has Kindly Taken a Few Measurements on This Fetus in the 
Anatomy Department of the University of Amsterdam. For 
Explanation of the Abbreviated Names of the Various 
Collections See Table 2. 
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syndactylus ... 
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juvenile II 
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STUDIES IN GROWTH II 
BY FRANZ BOAS 





At the time when the previous publication * on this subject was com- 
pleted no observations on the boys of Horace Mann School were avail- 
able. These are given in the following notes. In a second part of the 
present paper will be found several remarks on the average age of 
adolescence which seem necessary to meet possible objections to the 
values given in the previous paper. In a third part I give results on the 
correlation of dentition and total growth. 


TABLE 1 


Horace Mann School Boys Dr. Hellman’s Records * 
Mean and Variability of Stature Mean Stature at Each Age for those 
at Each Age Records with Beginning of Stage 
Ill B, Ill C, or IV A Given 





HEBREW NON-HEBREW 


Mean Mean 
andg Cases ande Cases 


101.6+4.0 16 104.5+3.7. 43 

110.3+5.2 51 110.8+3.7 110 

116.645.1 77 116.5%4.5 187 

122.8+5.0 104 122.6448 274. 125.7£3.5 
128.55.2 113 128.0+5.1 316 131.3+5.8 131.35.0 
133.55.3 125 133.325.1 330 136.7+6.4 135.05.5 
138.445.7 138.4+5.I1 340 141.7+6.7 141.0+6.0 
143.3+6.3 143.1%5.4 346 146.0+7.0 146.8+6.9 
147.6+6.8 147.2+5.8 286 150.6+7.4 152.7+68 
152.3+7.8 152.0+6.3 157.0+8.3 158.2+6.1 
158.1+8.2 159.0+7.6 254 163.6£8.8 162.3+6.0 
165.2+8.1 165.5+7.6 251 170.4+8.2 163.35.4 
170.1+7.6 170.5+6.8 241 174.0+5.6 164.3+6.4 
172.7+6.7 173.7+6.6 180 . 164.6+5.6 
173.8+6.3 174.7+6.1 97 

171.8 176.5+6.6 36 

174.0 176.1 

174.0 176.8 











* For description of series, see p. 441. 


* Studies in Growth, Human Buoxocy, Vol. IV, pp. 307-350. 
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I 


The statures of Horace Mann School ? boys, Hebrew and non-Hebrew, 
are given in Table 1. It appears that the boys exceed the Newark Acad- 
emy boys * by a considerable amount throughout the whole period of 
growth and the non-Hebrews also as adults. Whether or not the average 
values for the Newark Academy have increased since the time when the 
measurements were taken from 1870 to 1898 has not been determined. 
Until their eighth year the H. M. Hebrew boys are rather shorter than 
those in the Ethical Culture School * measured at an earlier period (about 
1910). After that time they exceed them at an increasing rate. In the 
present series the Hebrew boys are slightly taller than the non-Hebrew 
boys from the sixth year until the thirteenth year. After that time they 
lag slightly as in all the other series. The table repeatedly referred to 
shows that the same relation prevailed among boys, Hebrew and non- 
Hebrew, when City College (column 6), Ethical Culture School (column 
2), and Newark Academy (column 3) are compared. The H. M. girls, 
Hebrew and non-Hebrew * showed throughout a slightly lower stature 
for the Hebrews, while a comparison of Hebrew Ethical Culture School 
and the non-Hebrew H. M. showed the Hebrew girls until the tenth 
year slightly taller than the non-Hebrew H. M. girls, and an increasing 
lagging of the Hebrew girls after this date. An analysis of this phe- 
nomenon showed that young and short City College boys (mostly He- 
brew) grow more than the non-Hebrew Newark Academy boys and that 
the period of excess for City College boys lasts the longer, the shorter 
the boys at the initial period.* No clear evidence of any such relation 
could be obtained from the H. M. data on boys. 

A comparison of Hebrew and non-Hebrew H. M. boys as well as 
girls, when arranged in classes according to their maximum rate of 
growth’ shows very decided differences in behavior of the growth 
curves for each class. During the years when the greatest number of 
cases are available, there are the same children in each class, while the 
different classes contain different children. Since the total number of 
children is small and there may be changes in the composition of the 


* Hereafter abbreviated H. M. 

* Ibid., p. 314, Table 5a, 3rd column. 
* Ibid., p. 314, Table 5a, 2nd column. 
* Ibid., p. 315, columns 5 and 6. 

* Ibid., pp. 316-318. 

" Ibid., Table 7a, 7b, pp. 319, 320. 
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classes they are not strictly comparable, and it is not possible to draw the 
general inference that the growth of Hebrews and non-Hebrews follows 
different laws, although further investigations of the question seem 
worth while. 

In Table 2a I give the differences between Hebrew and non-Hebrew 
H. M. girls according to Table 7 of the publication referred to, arranged 
according to the year of maximum rate of growth, but only for those 
years in which the same girls have been observed consecutively during 
the whole period here recorded. Negative values mean that the Hebrew 
girls are shorter than the non-Hebrew girls. 

For boys the number of cases is very inadequate; still I give it here. 

The measurements of statures for H. M. boys for various periods 
of maximum rate of growth are given in Table 3 (corresponding to 
Table 8 of the preceding paper). 

The reduction in variability of the boys is again noticeable, although 
not as well pronounced as in the girls (Table 4). 


TABLE 2a 
Differences Between Hebrew and Non-Hebrew H. M. Girls 





NUMBER OF CASES 


Non- 
Hebrew Hebrew 


MAX. GROWTH 








—38 —44 —47 —5.0 
+643 +3 +. 
—18 —22 —23 —23 —2.3 
—2—-1—4 — 6 





TABLE 2b 
Differences Between Hebrew and Non-Hebrew H. M. Boys 





AGES NUMBER OF CASES 
Non- 
12 13 14 15 16 Hebrew Hebrew 


MAX. GROWTH 








—7—4 +5 Folate 17 12 
—1.4 —18 —22 <aee 18 44 
+15 +6 +7 ‘ 23 54 

—18 9 21 
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TABLE 4 


Maximum Variabilities and Their Excesses Over the Variabilities 
of Adjoining Years 





AGE OF MAX. RATE —4 +3 
OF GROWTH 


Total 
Hebrews.... 


Total 
Non-Hebrews 





Maximum Rate 
13-14 
Maximum Rate 
14-15 
Maximum Rate 
15-16 








- 





ANNUAL INTERALS 
Fic. 1. Ratio of ANNUAL INCREMENT FOR Horace MANN SCHOOL 
Boys HAVING MAxIMuUM RaTE oF GrowTH AT Various PeErrops 
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The total amount of growth of the H. M. boys as given in various 
intervals around the time of maximum rate of growth confirms the 
previous observation, that the intensity of growth is the less, the later 
the maximum rate. It is remarkable that notwithstanding the greater 
absolute stature of the H. M. boys the growth around the period of 
maximum rate is lower than that of the Newark and City College boys 
(Table 5; compare Table 13) of the previous publication). Notwith- 
standing the small number of cases the decreased intensity of growth for 
those with late adolescence appears fairly clearly (Table 6, fig. 1). 

There are not enough cases to permit a convincing analysis of the 
growth of boys who have the same stature in a given year. The only 
one giving tolerable results is the one for stature between 145 and 150 
at I2 years; however the series does not extend far enough in age to 
show convincingly that the adults of the series will be shorter the earlier 
their period of maximum rate of growth. 


TABLE 5 


Total Increment in Stature During Various Intervals Around the 
Period of Maximum Growth 


Horace Mann School Boys 





PERIOD OF INTERVAL AROUND PERIOD OF MAX. GROWTH 
MAX. GROWTH — .5 to —1I.5 to —2.5 to —3.5 to —4.5 to 
+.5 +15 +25 +35 +45 


12-13 Yrs. 8.9 . 28.1 36.0 41.9 Non-Hebrew 
9.2 ’ 37.6 44.8 Hebrew 








8.6 ’ . 36.1 aa Non-Hebrew 
8.2 . . 36.0 Hebrew 


8.6 . 32.9 nen Non-Hebrew 
8.1 ’ ’ 32.8 popes Hebrew 


7.7 one ade Non-Hebrew 
7.5 ; pits mers Hebrew 


8.5 “se ie “_ Non-Hebrew 
8.4 Re an eee Hebrew 
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TABLE 6 


Mean Increment at Each Age of Horace Mann School Boys With 
Same Time of Acceleration 





TIME OF 


MAX. 
GROWTH " 8-9 QIO IO-II I-12 1213 13°14 14-15 15-16 16-17 17-18 


NON-HEBREW BOYS 








12-13 Ps " 53 63 52 6.0 . 59 21 1.6 6 
6 8 10 a .. 38 9 7 


13-14 d . 5.5 46 4.4 ’ 864965 4.1 
2 31 34 44143 37 


14-15 : 49 87 $3 . ; 6.4 | 86] 5.6 
16 20 30 53 54] 53 


15-16 ; : ’ 48 3.7 : r 56 68 17.7 
10 12 19 «2I a1 


16-17 ‘ q , ss 648 " s@ 346 «Gx 
5 6 9 It 12 








TIME OF 
MAX. 
GROWTH 8-9 GIO IOII II-I2 1213 13-14 14-15 15-16 16-17 17-18 
12-13 : 41 54 489 9.2968 50 23 1.2 

10 13 od be a” 


HEBREW BOYS 








13-14 : . q 42 45 45 57% 82165 4.4 
15 16 17 | 18 18 16 


14-15 a , ’ 5.5 4.2 y 42 65 | 8.1 
1 18 2I 23 


15-16 2 7 ; 7 r . y 4.6 
9 


16-17 ; . , , ’ : . 38 





It seems desirable to add a word in regard to the average ages of 
first menstruation and maximum rate of growth given in the previous 
paper (pp. 309, 310). A difficulty arises in these determinations because 
the observations on a certain number of children are incomplete. They 
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either enter school after the moment to be determined, or leave before 
it is reached. Therefore, the absolute number of cases for each inter- 
val of time is not always the same. Unfortunately this cannot be rem- 
edied by reducing the absolute number to percentages, because a con- 
siderable number of children for whom measurement records are avail- 
able were not observed in regard to time of first menstruation. This can 
be remedied only by confining the tabulation to those who have been 
observed the whole period from 10 to 16 years in which the first men- 
struation normally occurs. The few cases outside of these limits have 
to be disregarded. 

Table 7 gives the date of first menstruation for all those who have 
been observed continuously from 10 to 16 years inclusive. 

The values obtained by this more rigid method do not differ sig- 
nificantly from those given on p. 309 of the previous paper, except that 
for this group there is no difference between the Hebrew Orphan 
Asylum and Horace Mann School. 

The same check should be applied to the period of maximum rate of 
growth. The results are given in the following table. 


TABLE 7 


Time of First Menstruation of Girls for Those Continuously 
Observed from 10 to 16 Years 





HORACE MANN SCHOOL HEBREW 





AGE IN YEARS Non-Hebrew Hebrew ORPHAN ASYLUM 


9.5- 9.99 I 
10.0-10.49 
10.5-10.99 
11.0-11.49 
11.5-11.99 
12.0-12.49 
12.5-12.99 
13.0-13.49 
13.5-13.99 
14.0-14.49 
14.5-14.99 
15.0-15.49 
15.5-15.99 
16.0-16.49 
16.5-16.99 cal 

Averages 13.321.6 13.4£1.2 13.4¢1.0 
Number of cases 42 37 64 
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Boys enter City College not younger than 12 years. Hence the first 
maximum rate of growth that can be determined is for the interval 
between 13 and 14 years and for this the number of cases is small. 
For continuous records from 12 to 17 years the distribution of maxi- 
mum rates is as follows: 


13-14 22 
14-15 17 
15-16 3 
16-17 4 


It would seem from this that the average age is lower than 14.7 as given 
in the previous paper. 


TABLE 8 


Time of Maximum Rate of Growth of H. M. Boys and Girls for All of Those 
Continuously Observed From 9 to 18 Years for Boys, 
From 8 to 17 Years for Girls 

















AGE OF MAX. RATE BOYS GIRLS 

OF GROWTH Non-Hebrew Hebrew Non-Hebrew Hebrew 
9-10 eS ‘a I ae 
10-11 oe ay 17 16 
II-12 any Me 46 30 
12-13 I 43 32 
13-14 6 6 18 18 
14-15 9 6 I 
15-16 5 5 
16-17 2 I 
Averages 14.6 .9 14.4£1.0 12.0+ .9 12.0+1.0 
Number of cases 22 19 126 96 

III 


DEVELOPMENT OF TEETH AND GROWTH 


There are a number of contradictory observations in regard to the 
interrelation between development of teeth and bodily growth. Spier 
found in a study of material collected by me in Porto Rico,*® that there 
is a relation between stature and the stage of dentition, so that those 
more advanced in dentition have the higher stature. I found the same 


*Leslie Spier, The growth of boys, dentition and stature, American Anthro- 
pologist, NS 20: 37 et seq. 
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in Hebrew infants. On the other hand, a comparison of the time of 
eruption among the poor and well-to-do showed that the permanent 
dentition of the poor who are shorter than the well-to-do, proceeds, 
except for the incisors, more rapidly, so that in a socially mixed group 
containing many economically poorly situated children there is the 
reverse relation. This appears from the following table arranged from 
Dr. Hellman’s data (Table 9).*° The time of shedding for the poor 
is given by the amount to be added to that found among the well-to-do. 
The stature is given here for the nearest year. 














TABLE 9 
Average Time of Shedding of Teeth and Average Stature 
SHEDDING OF STATURE AT NEAREST 
TEETH FULL YEAR 
Wealthy Poor Wealthy Poor 
Boys 
C 1 Inci § Upper 71 +. 124.6cm. —7.2cm. 
entral Incisor .. ) Lower 64 + .2 117.7cem. —88cm. 
L 1 Inci § Upper 82 + 3 128.4cm. —8.ocm. 
ateral incisor ... | Lower 74 +43 124.6cm. —7.2cm. 
: | Upper 115 —.2 141.0cm. —7.6cm. 
Canine ........... | Lower 100.6 + .4 141.0cm. —7.6cm. 
p sacs § Upper 10.7 —I.3 141.0cm. —7.6cm. 
Oe oes see | Lower 108 —2.1 141.0cm. —7.6cm. 
P lar II § Upper 1.5 —I.4 141.0cm. —7.6cm. 
a He Hiss | Lower 11.7 —2.4 146.0cm. —7.9cm. 
Girls 
iat Tait Upper 68 + 4 124.6cm. —I10.5 cm. 
—— a > ieee 62 + 4 118.7cm. — 9.0cm. 
F | Upper 76 +.7 129.6cm. —10.0 cm. 
Lateral Incisor ‘** ) Lower 70 + 6 124.6cm. —I0.5 cm. 
—_— § Upper 10.7 +.1 142.4cm. — 8.4cm. 
Pe | Lower 9.8 (3) 140.9cm. —II.7 cm. 
{ Upper 10.3 —I.I 140.9cm. —II.7 cm. 
Pre-molar I ...... {Lower 10.1 —I.3 140.9cm. —TII.7 cm. 
. \ Upper 11.t —tI.1 142.4cm. — 8.4cm. 
Pre-molar II ..... | Lower 10.8 —I.7 142.4cm. — 8.4cm. 





*Franz Boas, Eruption of deciduous teeth among Hebrew infants, Journal of 
Dental Research, VII, pp. 245 et seq. 
* Milo Hellman, Nutrition, growth and dentition, Dental Cosmos, January 1923. 
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John C. Gebhart has pointed out ** that poor Italians agree in the 
time of shedding teeth with Dr. Hellman’s series of poor children. 

I give here incidentally the average ages of eruption of teeth of 
Zulu children as computed from observations made by Dr. V. Suk.” 
The ages are said by the author to be reliable. I have added the differ- 
ences between Zulu and Dr. Hellman’s poor series. 


TABLE 10 


Eruption of Permanent Teeth Among Zulus 
Mean and Variability of Time of Eruption 





Males 
UPPER JAW LOWER JAW 


Right Diff.* Left Right Diff. Left 


5.81.25 —I.4 5.81.25 5.0+ .92 —1.6 5.01.05 
6.81.97 —1.6 6.71.50 5.7241.24 —2.0 6.0+ .97 
10.31.63 —I.0 10.11.39 9.51.28 —I1.5 9.51.37 
9.61.35 + 2 9.61.30 9.71.29 +1.0 9.81.29 
10.2+1.12 +... 10.21.06 10.31.31 +1.0 10.2+1.30 
I1.0+1.34 ane ILI+I.31 10.81.39 pane 10.71.49 








17.01.21 ee ee 17.21.53 erm ys sy 


Females 


UPPER JAW LOWER JAW 
Right Diff.* Left Right Diff. Left 


Ic 5.81.25 —I.4 5841.25 5.32 .69 —I.2 5.3 .60 
I 7.1+1.26 —I1.2 7.01.53 5.91.09 —1.7 6.21.27 
Cc 9.61.59 —1.2 9.42£1.31 8.91.39 —I.I 9.11.63 
PI 9.31.20 — 2 9.31.26 9.31.09 + .5 9.41.08 
PII 9.41.52 — 6 9.51.67 9.61.38 + .5 9.71.7 
MII 10.51.14 cece | MBs 10.51.43 eoee «© FO. §ET.33 
MIII =: 18.01.70 .-.. 18.0+1.68 17.32.02 coos «=. BFE 











* Negative values in the column of Differences indicate that the teeth among 
the Zulu erupt earlier than among the poor White; positive values that they 
erupt later. 


"The growth and development of Italian children in New York City. New 
York Association for Improving the Condition of the Poor. Publication 132, p. 24. 

*V. Suk, Eruption and decay of permanent teeth in whites and negroes, with 
comparative remarks on other races, Amer. Jour. of Phys. Anthropology, 2 
(1920) : 1-33. 
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It will be noticed that for incisors and canines the Zulu have much 
earlier times for the eruption of the permanent set, while for the first 
and second pre-molars, the only ones for which comparative material is 
available, the order changes, the development among the Zulu being later 
than among the poor of New York. This parallels to a more marked 
degree what was found in comparing well-to-do and poor. The poor 
are slightly accelerated in early years (the Zulu much), while later on 
they are considerably retarded. It seems, therefore, plausible that we 
have in the Zulu series a mixture of racial and environmental effects 
which require for their disentanglement observations on Zulu living 
under different conditions. 

Dr. Hellman had the great kindness to place his original material at 
my disposal. His material is classified as follows: 

I A All deciduous teeth erupted except P II 

P II starts erupting 
All deciduous teeth erupted 
Central permanent incisors erupting 
First molar erupting 
Three or more first molars erupted 
Permanent canine, P I or P II erupting 
M II erupting 
Three or more M II erupted 
M III erupted 

V A_ Three or more M III erupted 

Many of his subjects have been observed continuously for a number 
of years. From these continuous observations many of which were taken 
at short intervals the following dates for the beginning of each stage 
have been calculated.** 


= 
= - 
= - 


= 
> 


TABLE 11 
Ages at Which Stages of Dental Development Begin 





BOYS 


STAGE Age Cases 


GIRLS 


Age Cases 





ITC 6.4 (13) 
IIIA 7.0+ .9 (27) 
III B 9.51.0 (74) 
III C II.51.1 (64) 
IVA 12.7+1.4 (57) 
IVC 17.4 (3) 


7.1 (7) 
7:7 (16) 
9.8+1.1 (68) 
11.8+1.1 (50) 
12.9+1.3 (56) 
17.6 (8) 





* Only those in which the transition from one stage to the next could be dated 
have been used. 
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It appears here again that the dentition of the sexes proceeds very 
nearly at the same rate, which indicates that there is no close relation 
between the causes controlling dentition and sexual maturity. 

The average time each stage lasts may be obtained by subtracting the 
average initial times of two subsequent stages. 

The data are not sufficient to show whether there is a relation be- 
tween the age at which a certain stage is reached and its duration. 

A relation between the time when a certain stage is reached and the 
time of maximum rate of growth can be determined, although not with 
great accuracy. This is partly due to the small number of cases, partly 
to the inexactness of the definition of the two phenomena, both of which 
admit uncertainties of several months. The following table gives the 
available data. 


TABLE 12 


Correlation Table Between Age at Which Stages of Dental Development are 
Reached and Age of Maximum Rate of Growth 





TIME OF MAXIMUM RATE OF GROWTH 





STAGES Boys Girls 
REACHED 
AT AGE 


III B 8.5 ew = a - a I 
9.5 a ea 4 
10.5 = = mn aii 3 
11.5 ' 

12.5 

13.5 

14.5 





12-13 1314 I415 15-16 QIO IOI II-I2 I213 13-14 





9.5 
10.5 
11.5 
12.5 
13.5 
14.5 


10.5 
11.5 
12.5 
13.5 
14.5 
15.5 








STUDIES IN GROWTH 


These data may be summarized as follows: 
BOYS GIRLS 


III B_ reached at 9.7 + .1t 10.8 + .1¢ 

III C reached at 11.8 + .3¢ 12.2 + .4t 

IV A_ reached at 12.6 + .4t 13.6 + .4t 
when ¢ designates the deviation in years from the average time of maxi- 
mum rate of growth. For the stage III B the relation seems to be very 
slight, for the later stages much greater. 

The relation between stage of dentition and stature is clear not- 
withstanding the lack of sufficient number of cases. I give here a table 
showing the data for the ages at which various stages are reached ; with 
the corresponding average stature for Dr. Hellman’s series. 


TABLE 13 


Stature at Each Age Corresponding to the Ages When Stages III B, 
III C, IV A are Reached 





AGE WHEN 


STAGE 
reEAcHED IIIB III C IVA III B IIc 


BOYS GIRLS 








9 9.9  137.9(22) 135.4 (2) 136.4(26) 135.4 (4) 
10-10.9  139.4(16) 143.8 (9) : 137.7(19) 141.5(14) 
11-11.9 143.8 (9) 146.3(14) : 136.7 (2) 148.3(25) 149.6(14) 
12-12.9 148.8(17) 153.4(12) 151.6 (2) 148.8(12) 152.9(18) 
13-13.9 153.4 (7) 156.0(17) 153.7 (5) 157.0 (9) 





TABLE 14 


Average Deviation of Stature of Annual Averages from 8 to 14 Years for 
Those Reaching Stages III B, III C, IV A at Different Periods 





BOYS GIRLS 
IIB WIC IVA IIB IIIC IVA 


— 8 ae ok 3.0 

2.5 3.3 eet 8 

—2.1 1.2 peas —3.3 
—2.7 —1.6 
—I1.4 
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This table shows that the earlier a stage of dentition is attained, the 
greater is the stature for that particular year. 

I have also tabulated these data in such a way as to give for the 
ages from 8 to 14 years the average excesses of stature over the average 
stature of these years for those children for whom the beginnings of 
stages III B, III C, and IV A have been recorded. In this way some 
of the difficulties caused by the small number of cases may be obviated, 
although it must be remembered that to a certain extent the same chil- 
dren are contained in each age group. 

All these data agree and prove that in a homogeneous social group 
early dentition is related to early increase in stature. 
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HEIGHT AND WEIGHTS OF AMERICAN 
COLLEGE MEN* 


BY HAROLD S. DIEHL, M.D., M. A. 
Minneapolis, Minnesota 











For many years college students have been weighed and measured, 
and I judge that the usual reason for making these measurements has 
been that they might serve as a basis for giving health advice and for 
assigning students to appropriate programs of physical activity. To be 
useful for such purposes, however, it is necessary not only to know an 
individual’s height and weight but also to judge whether the deviation 
of these measurements from the average or normal is sufficiently great 
to be of importance. 

When considering an extremely overweight individual, a glance at 
the recorded height or weight, or better still at the individual himself, 
serves as an adequate basis upon which to pass judgment concerning the 
state of his nutrition, but with less extreme deviations from the average 
it becomes necessary to compare the individual’s height and weight with 
some sort of an accepted standard of normal. Unfortunately, however, 
there are so many factors which may influence growth that it is not 
possible to say just what is normal or abnormal weight or height for any 
individual. For large groups the mean, or average, heights and weights 
are statistically reliable and it has become common practice to use such 
group averages as standards with which to compare individual cases. 
For this purpose, several so-called standard tables of average weight 
for various ages and heights have been prepared. Of these the most 
widely used are the Baldwin-Wood tables for school age children (1) 
and the medico-actuarial tables for adults (2). In work with college 
students the latter tables have been adopted almost exclusively because 
the ages of many students are greater than those covered by the 
Baldwin-Wood tables. 

These medico-actuarial tables, which were compiled from the 
measurements of a large number of individuals, present thoroughly 


*From the Students’ Health Service and the Department of Preventive Medi- 
cine and Public Health, University of Minnesota. Supported by a grant from the 
Research Funds of the Graduate School of the University of Minnesota. 
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reliable averages for height and weight according to age; but since they 
were made in connection with life insurance examinations and so include 
shoes and indoor clothing, the question naturally arises as to whether 
these are satisfactory standards to use for college students who are 
usually weighed without either shoes or clothing. At the University of 
Minnesota, as well as at certain other colleges, it has been the practice 
to record on the physical examination blanks after the actual height and 
weight the percentage relationship of the weight to the standard (aver- 
age) as given in the medico-actuarial tables for that particular age and 
height. For example, if a boy is 19 years of age, 5 feet 9 inches tall and 
weighs 128 pounds, his weight is 88 per cent of this so-called standard. 
The recording of this percentage relationship makes it easier for an 
examining physician to be consistent in judging the relative weights 
of individuals than would be possible if he had before him only actual 
heights in inches and weights in pounds. 

Clearly the use of standard tables is helpful but a question always 
in the background and frequently raised is how satisfactory are the 
available tables when used for making comparisons with stripped heights 
and weights of a rather selected group of young adults. It was for the 
purpose of securing some accurate information on this question that this 
study was undertaken. As it has progressed, however, the data have 
presented other problems of differences and relationships which have 
been analyzed and discussed. 


COLLECTION OF DATA 


Although certain height and weight measurements of college students 
have been carefully recorded and published from time to time since 
about 1900,’ it seemed that the data to be used for building new tables 
of height and weight for college men and women should consist of 
measurements taken at approximately the same time, in colleges and 
universities of different types and well distributed throughout the coun- 
try. Accordingly, certain institutions, large co-educational universities 
and smaller private colleges for men and for women, located in the 
north, south, east, and west were selected for the study, and if during 
the academic years 1928-29 and 1929-30 the heights and weights of their 
students had been measured and the data recorded according to the 


*For complete bibliography of the measurement of college students see paper 
by C. M. Jackson (3). 
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specifications adopted for the study, they were invited to tabulate and 
submit the records of the age, height and weight of approximately 2500 
boys, or girls or both. The conditions specified were that age should be 
recorded in years and months or in years to the nearest birthday, that 
height should be measured without shoes, by means of an arm projecting 
at a right angle from the vertical plane and sufficiently firm to give 
accurate readings, that height should be recorded in inches and fractions 
of an inch; that weight should be taken without clothing on a stand- 
ardized scale and that weight should be recorded in pounds and fractions 
of a pound. If an examining gown was used the weight of this was 
deducted from the total weight given. The selection of institutions was 
somewhat random except for the type of institution and the geographical 
location. Of the institutions invited to codperate in the study, a few did 
not have the data in the form requested and some found it inconvenient 
to make the tabulations. For the most part, however, a distinct interest 
was expressed in the study and the best of codperation received. 
Records for men were received from the ten following institutions: the 
Universities of California, Cincinnati, Cornell, Minnesota, Princeton, 
Leland Stanford, Texas, Wisconsin and Yale and from the College of 
the City of New York. The total number of records included in the 
tabulation for men was 23,122. 


Method of Tabulation 
Scattergrams according to height in inches to the nearest inch and 
weight in pounds to the nearest pound were made for each age group of 
each college. Halves in years, inches or pounds were thrown alternately 
to the group above and the group below the half. From these scatter- 
grams or combinations of them, various statistical constants were 
computed. 


Problems Studied 


As previously stated, the original purpose of this study was to build 
age-height-weight tables for college students and to compare these with 
the tables now used as standards. In the compilation of these tables, 
however, it appeared that there were distinct differences between the 
statures and the weights of students of the different colleges. These dif- 
ferences have been studied statistically. Finally, the heights, the weights, 
and the correlations between height and weight of these college students 
have been compared with similar measures of other groups in the 
population. 
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ENTIRE GROUP OF COLLEGE MEN 


The scattergrams for the individual colleges were combined for each 
age and from these the calculations were made which are presented in 
tables 1 to 7. Table 1 includes all the students between 16 and 21 years 
of age and gives the number of cases for each inch in height, their mean 
weights, the probable errors of these means, and the standard deviations 


TABLE 1 
Average Weights—College Men—All Ages 





CASES 
_D. Vv. 
MEAN WEIGHT S. D c Number Per cent 





70 when 004 
11250 3.71 d . 6.92 
110.00 a 
113.00 + 4.07 ‘ ’ 10.16 
128.75 + 3.17 , : 10.33 
110.00 + 4.27 09 + 3. 18.17 
122.94 + 2.86 , Y 14.24 
120.33 = 3.73 ’ 17.80 
128.50 3.14 . 22.91 
123.36 + 1.62 . ; 15.96 
117.70 82 . : 12.64 
121.56 .55 ‘ 11.59 
12487 .37 11.47 
128.20+ .27 y ‘ 10.97 
132.11 .2I P 10.69 
135.63 .19 ‘ 10.89 
139.29 .17 " ‘ 10.98 
142.43 .18 . ; 11.07 
146.03 = .19 f : 10.81 
149.66 + .21 . ; 10.20 
15297+ .29 . F 11.04 
157.71 .40 : F 11.32 
16219 .61 ‘ 11.40 
164.62 += .99 y j 12.11 
170.09 + 1.65 . 1.17 10.98 
168.26 + 2.77 t 1.96 11.70 
169.17 + 3.16 . 2.23 9.58 
152.50 5.33 . 3-77 7-33 
173.33 + 15.13 38.84 + 10.69 
197.50 = 11.80 24.75 + 8.35 
160.00 





141.65 .08 18.11 + 
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and coefficients of variability of individual cases from these means. 
Tables 2 to 7, inclusive, present similar data for each age group 
separately. Table 8 is a summary table giving for each age group the 
means of height and of weight, the standard deviations from these means 
and coefficients of correlation between height and weight. 


Age 


Since the numbers of students below 16 years and over 21 years of 
age were small, the tabulations were limited to the ages 16 to 21 years, 
inclusive. The greatest number of cases, 7368, was in the 18 year old 
group, and the smallest number, 610, in the 16 year old group (Table 8). 
The medico-actuarial tables for males were based upon 359 individuals 
16 years of age; 732, 17 years; 1581, 18 years; 2416, 19 years; 3667, 
20 years ; and 6232, 21 years. 


TABLE 2 


Average Weights—College Men—Age 16 





HEIGHT MEAN WEIGHT S. D. Cc. V. ny cent 





56 135 
57 80 
93-33 = 
80 
113.13 = 
113.13 = 
118.81 + 
123.75 + 
125.95 = 
127.95 + 
131.64 = 
133.22 + 
141.45 = 
143.22 + 
144.86 + 
152.62 + 
140.00 + 
169.00 + 
142.50 + 
150 





133.70 = .49 
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Height 


The scattergrams for height and weight and the linear regression 
lines? for height according to weight are shown for all ages and for 
each age separately in figures 1 to 7 inclusive. Since the linear regres- 
sion line shows a theoretical mean height for each weight group, the 
actual mean height for each weight has not been plotted except in 
figure 8, which presents both the actual and the linear regression lines. 


TABLE 3 
Average Weights—College Men—Age 17 





CASES 
HEIGHT AN W . D. -v. 
ME EIGHT S.D © Number Per cent 





125 sea .03 
145 ae .03 
110 cvs .06 
113.75 = " . 25.72 12 
95 eel 03 
113.00 + : 18.67 
117.19 + , . 13.12 
117.00 + : : 11.01 
121.16 + : : 14.69 
et.Igs (| : 11.77 
126.32. . ‘ A 10.75 
129.67+ . “ot . 10.86 
133.14 = ‘ 11.09 
136.61> . ae 5 10.37 
kt ie Y ‘ 11.99 
142.04 . wesw . 11.11 
148.10+ . ; 9.71 
150.40 , q 4 10.99 
155.70 = . ‘ 10.53 
160.59 = . y 10.86 
159.12 + r . 8.18 
158.57 + ' 8.87 
153.33 + . . 6.79 
150 <r 
155 
160 





Mean Ht. 
68.39 + .03 138.16 + .21 ; : 12.91 


*For formula, see (4) Application of statistical methods in physiology, Halbert 
L. Dunn. Physiological Reviews: 9: pages 275-398, April 1920. 
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For many purposes, particularly when the numbers of cases are small, 
such theoretical means are more satisfactory than the computed means. 
Any of these theoretical values, which are points on these regression 
lines, may be very easily obtained by completing the equations given 
in Table 9. 

Frequency distribution curves of height for the entire group, and 
for the 16 and 21 year old groups separately are shown in Figure 9. 
The curve for the 16 year old group is significantly different from the 
curve for all ages combined but the curve for the 21 year old group 


TABLE 4 
Average Weights—College Men—Age 18 





A 
HEIGHT MEAN WEIGHT S. D. Cc. Vv. wedi 3 = cent 





49 70 

53 112.50 

54 110 

55 130.00 + 

56 120 

57 125.00 + 

58 130 

59 130.00 + 

60 132.14 + 

61 129.54 + 

62 119.25 = 

63 121.48 + 

64 124.19 = 

65 126.62 + 
132.08 + 

67 135.31 
138.25 = 
140.96 + 
145.82 + 
148.95 + 
151.542 
156.62 + 
162.92 + 
166.96 + 
171.94 + 
175.83 = 
185 
130 


ae 
Re 


Bg 


BE 





141.09 + 
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almost coincides with the curve for the group as a whole. Curves for 
other ages which would fall between these extremes (see tables I to 7) 
have been omitted from the chart to avoid confusion. The range in 
height of these 23,122 male college students is from 49 inches to 82 
inches with a mean height of 68.68 + .o1 inches. The standard devia- 
tion of height is 2.68 + .o1 inches and the coefficient of variability, 
3-09 + .OI per cent. 

Table 10, which gives the mean height according to age of several 
large groups of American men, shows that the stature of these students 
is distinctly greater than the stature of other males of the same age for 
whom data are available. ‘ At 17 years of age the college students are an 


TABLE 5 
Average Weights—College Men—Age 19 





CASES 
.D. Vv. 
HEIGHT MEAN WEIGHT S. D ¢ Number Per cent 





150 Eee? 
125.00 + 5.74 : 11.77 .05 
106.25 + 6.46 " 18.03 
126.00 + 4.41 y 11.61 
117.50 Venk> 
129.50 4.74 , , 18.79 


129.542 5.25 . . 19.94 
115.62 2.01 P 12.64 
121.47 = 1.27 j 11.59 
126.35 + .67 . “ 10.11 
129.41 .60 q ' 11.82 
132.52 .4I . ‘ 10.49 
131.56 .35 ‘ 10.27 
139.69 = .31 : ‘ 10.52 
142.67 .35 E . 11.16 
145.02 .34 | ae 10.46 
149.88 = 41 ; 10.56 
153.642 .50 ays 10.33 
w29t JI O52 . 10.77 
161.38 = 1.05 ; d 10.73 
159.70 1.84 . : 12.07 
173.57 + 3.63 . ’ 11.60 
168.18 + 3.86 . : 11.30 
173.33 + 3.86 a 8.09 
150 sbnis 
185 





142.45 .15 
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inch taller than the young men in citizens military training camps (5) 
and more than two inches taller than the applicants for life insur- 
ance(2). At 21 years, students are 0.6 of an inch taller than men 
in citizens military training camps, an inch and a quarter talléex than 
the life insurance group and almost an inch and a half taller than the 
army recruits(6). At other ages also the college students are taller 
than the other groups but the tendency is for the difference in height 
to decrease as age increases. 

In considering these differences, the fact that the groups were 
measured as many as 20 to 25 years apart must be taken into consider- 
ation for various writers (Newcomer(7), Mosher(8), Jackson(9), Sar- 
gent(10), and MacKinnon and Jackson(11)) have shown that over a 


TABLE 6 
Average Weights—College Men—Age 20 





CASES 
Number Per cent 


56 135 ache .03 

58 150 
137.50 
126.11 + 5.08 22.61 3.59 
125.00 + 2.69 14.94 + 1.90 
I21.09+ 1.76 12.522 1.25 
122.16 + 1.39 12.39 + 
127.97 = 1.93 14.14 
131.68 .71 14.08 + 
133-51 .54 13.04 + 
136.07 = .49 14.87 + 
142.15+ . 16.76 + 
144.61 + 14.89 + 
147862 . 15.92 + 
150.96 + 14.752 
154.39 . 15.88 + 
159.55 = 
163.11 + 1.43 
169.88 + 2.01 
168.33 = 3.56 
168.33 
165 
205 
197.50 


HEIGHT MEAN WEIGHT S. D. c. Vv. 








144.05 + .20 
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period of years there has been a tendency for the height of college 
students to increase. However, since the maximum increase over a 
period of forty years was one inch, this alone cannot account for the 
differences observed. Jackson(3) in 1927 pointed out that students of 
the University of Minnesota were distinctly taller than the general popu- 
lation from which they came and that German and Norwegian university 
students also seemed to be taller than the average of the young men of 
the same age drafted for military service in their respective countries. 

The greater relative height of the younger college students indicates 
that in earlier years their growth has been accelerated beyond that of 
the average population. At 21 years of age either this acceleration is 
still affecting the relative height of the college group or their greater 
height is due to an inherent tendency to greater stature. Maximum 
stature is attained by this college group at 19 years of age although 
between 18 and 19 years the average growth was only .1 of an inch. 
This difference, although small, is more than three times the probable 


TABLE 7 


Average Weights—College Men—Age 21 


_ CASES 
AN S. D. Vv. 
HEIGHT MEAN WEIGHT c Number Per cent 








116.00 + 4.70 15.62 + 3.33 13.67 .25 
140 Kiba 05 
146.67 + 13.27 19+ 9g. 32.86 .30 
126.43 eae 35 
117.04 2.35 14.37 + 1.66 12.18 86 
124.64 + 1.82 14.26 1.29 11.44 1.42 
125.27 + 1.33 14.50 .03 11.57 5 2.78 
129.51 .096 13.55 .68 10.46 4.61 
135.49 .76 14.37 .54 10.61 8.30 
138.80+ .60 12.93 .43 9.32 10.53 
141.71 .54 14.44 .38 10.19 16.45 
145.72+ .62 15.28 .44 10.49 14.12 
150.16 .59 15.33 .42 10.21 
1§2.15+ .73 15.86 .51 10.42 
156.92 + 1.15 19.442 81 12.39 
163.03 = 1.32 16.90+ .92 10.37 
162.97 + 2.55 22.95 + 1.80 14.08 
166.76 + 2.11 86+ 1. 7.71 
172.86 + 4.18 . . 12.98 
170 eae 





144.87+ .28 , F 12.76 
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TABLE 9 


I~ 
“ —“* Determination of Points on Regression Lines * 





AGE HEIGHT WEIGHT 


16 Ht. = .0863 wt. + 55.04 Wt. = 3.3889 ht. — 94.98 
17 = .0781 wt. + 57.60 = 3.3812 ht. — 93.12 
18 .0728 wt. + 58.45 = 3.4140 ht. — 93.52 
19 .0729 wt. + 58.44 = 3.2928 ht. — 84.16 
20 .0754 wt. + 57.93 = 3.3642 ht. — 87.37 
21 = .0685 wt. + 58.84 = 3.5372 ht. — 98.38 
All ages = .0748 wt. + 58.08 = 3.4166 ht. — 93.00 








* By filling in these partially completed formulae any point on the regression 
lines for height or for weight may be determined. The equations upon which these 
formulae are based are: 


Wt. — mean wt. = reer. ome (ht. — mean ht.) and 
ht. 


Ht. — mean ht. = ree.ne. 2 (wt. — mean wt.) 


















































































































































































































































































































































SCATTERGRAM OF HEIGHTS AND WEIGHTS oF COLLEGE 
16 TO 21 YEARS oF AGE 
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error of the difference and so very probably represents a significant 
growth in height during this period. From these data it is evident that 
these college men have attained full growth in stature several years 
earlier than full stature is attained by most men in the population. _ — 

Although various factors doubtless contribute to the acceleration of 
growth and the greater height of college and university students, prob- 
ably the greatest contributing factor is that in childhood they have had 
care, food and living conditions above the average. Although in general 
students, particularly of state and municipal universities, represent a 
fairly good cross-section of population, they doubtless come from homes 
in which the parents show more than average interest in the welfare of 
the children and have more than average resources with which to provide 
them opportunities for growth and development. 

The possibility of a greater fundamental stature among college men 
raises the question of a relationship between physical and mental growth. 
Johnson(12), Heidbreider(13) and others find no significant correlation 





8 y; we eS e ee 
“7 an oF Z 


= 
bo 
= 
= 
- 
= 

= 
= 


“ 


Tv TF 
\ 


; 





© 











Ne 
\ 
= 
B.S 
be 
‘S 


M 


= 





T6 62 
83 8T 
8& 92 
93 97 
96 102 
103 LOTh 
106 112 
113 11T 
{18 122 


Fic. 2. SCATTERGRAM OF HEIGHTS AND WEIGHTS oF COLLEGE MEN 
16 YEARS oF AGE 





458 HUMAN BIOLOGY 


between stature and intelligence in the groups which they studied, 
Paterson(14) in making a comprehensive analysis of the data published 
on this subject finds evidence of very slight if any correlation of height 
and weight with intelligence in normal individuals. On the other hand, 
Porter(15), Doll(16), Baldwin(17), Davenport and Minogue(18), and 
others report significant correlations between physical and mental 
growth. If this latter opinion be true, the greater height of these 
students may be just one part of a general acceleration in growth which 
makes them a select group, both mentally and physically. This factor, 
however, if existent is doubtless of much less importance than are the 
social and economic factors. 


Variability of Height with Age 


The standard deviation for height varies from 2.89 + .06 inches in 
the 16 year old group to 2.56 + .03 inches in the 21 year old group 
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(Table 8). With weight held constant in the calculations by means of a 
statistical formula(4) the standard deviation for height varies from 
2.43 + .05 inches in the 16 year old group to 2.22 + .o2 inches in the 
21 year old group. Since in each age group there is some correlation 
but not perfect correlation between height and weight,’the standard 
deviation for either height or weight is somewhat lower when the other 
is held constant. As would be expected, the variability in height as 
measured by the standard deviation is greatest during the period of most 
active growth, that is, in the younger age groups. 


Weight 


Curves showing the frequency distributions for weight of the entire 
group and of the 16 and 21 year old groups are shown in figure Io. 
The curves of all three groups show approximately normal distribu- 
tions for weight. The differences in the curves are due to the increase 
in weight which occurs with age. Similar distribution curves for other 
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age groups, which could be plotted from the data shown in tables 2 to 7, 
would correspond in shape to the ones presented and would fall betwee, 
the curves of the 16 and 21 year old groups. The range of weight for 
the groups as a whole is from 68 pounds to 298 pounds; the mean 
weight, 141.65 + .08 pounds, the standard deviation of weight, 
18.11 + .06 pounds and the coefficient of variability, 12.78 + .07 
per cent. 

A comparison of the mean weights of these college men with the 
mean weights of other groups of the same age is given in Table 11. 
From this table it is apparent that at these ages American college stu- 
dents exceed in weight each of these other groups analyzed. The differ- 
ences in weight are most marked at the younger ages and decrease 
progressively with age but even at 21 years college men are heavier as 
well as taller than any of these other groups. 

Although the college men are taller and heavier at each age, a study 
of body build (Table 12) shows that after 16 years of age they are rela- 
tively slighter than any of the other groups except the young men in citi- 
zens military training camps. In making this comparison of body build, 
weight 
height 2 
cating slender build and a high index stocky build. 


Davenport’s index, >< 1000, has been used, a low index indi- 
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These college students show a progressive gain in weight each year 
for the ages studied, but the rate of gain decreases somewhat as age 
increases. This annual gain between 16 and 21 years, however, is less 
for students than for the other groups studied. ® pparently what has 
occurred is that in the college group acceleration in weight and in height 
occurred prior to the age of 16; so that by the age of 17 or 18 years they 
have more nearly approached full growth and consequently experienced 
a diminished rate of growth earlier than others who did not show this 
acceleration. The factors which produce this acceleration in weight 
probably are the same as those which produce acceleration in height. 

The standard deviation of individual weights from the mean weights 
of the several age groups ranges from 17.61 + .11 pounds to 18.48 + .20 
pounds (Table 8). With height held constant the standard deviation of 
weight becomes approximately two pounds less for each age group and 
varies from 15.23 + .05 pounds to 16.06+ .02 pounds. The varia- 
bility of weight with age, as measured by the standard deviation, is not 
sufficiently large to be statistically significant (Table 8). 


Tables 2 to 7 show the statistical constants for weight computed for 
each inch in height of each age group. From such means as these the 


various so-called standard tables of weight for age and height have been 


TABLE tro 


Comparative Heights of Young American Men 





MEN IN CITIZENS 
MILITARY TRAIN- ARMY RECRUITS! 
ING CAMPs fT 


MEDICO-ACTU- 


COLLEGE STUDENTS ARIAL DATA * 





67.48 + .08 
68.39 + .03 
68.72 + .02 
68.82 + .02 
68.79 + .03 
68.77 + .04 


65.00 + .II 
66.23 + .06 
66.81 + .04 
67.23 + .03 
67.34 = .03 
67.50 + .02 


66.92 + . 
67.40 +. 
67.79 +. 
68.07 + . 
68.10 +. 


68.16 +. 67.33 + .oI 





* Corrected for height without shoes by subtracting 0.9 inch from mean heights 
with shoes as computed from medico-actuarial data. 

tT Data from 100,000 examinations collected by Col. A. G. Love, U. S. A. and 
used by Berkson (4). 

t Army recruits accepted for military service 1906-1915, data analyzed and pub- 
lished by Hoffman (5). 
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prepared. In the groups in which the number of cases is sufficiently 
large to give dependable results the probable errors of these means are 
small. For them the standard deviations range from about 14 to 16 
pounds and the coefficients of variability from 10 per cent to 12 per cent. 
These coefficients of variability correspond very closely to the percent- 
ages above or below average weight which are usually accepted as the 
range of normal variability. Whether the frequent adoption of 10 per 
cent as normal variability for weight was made on statistical or bio- 
logical grounds or was merely arbitrary does not appear from the pub- 
lished reports ; but from our data it does not seem that one is justified in 
considering all weights which vary more than 10 per cent from the 
means as necessarily abnormal. The reason for this is that in any 
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normal distribution 31.74 per cent of the cases will fall more than one 
standard deviation or coefficient of variability above or below the mean. 
In other words, in a normal distribution for weight approximately one- 
third of the cases will be more than 10 per cent above or below the 
average ; and clearly in an unselected group of persons it is not reason- 
able to assume that one-third of the group is abnormal in weight, or in 
anything else for that matter. Two standard deviations, or coefficients 
of variability, from the mean in a normal distribution will include 95.45 
per cent and three standard deviations, 99.73 per cent of the cases. In 
the scattergrams for height and weight according to age, figures 1 to 7, 
lines showing the areas and cases included in one, two, and three stand- 
ard deviations from the mean are shown in order that the number of 
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individuals whose height, weight or both fall outside of these limits may 
be observed. In view of the large number of cases which fall outside 
of one standard deviation in height and in weight it would seem that 
further studies such as those of Love(19), the Medico-Actuarial So- 
ciety(20), and others should be made to determine, if possible, the best 
weight for each age and height, and the variability from this optimum 
which should be considered as normal. 


Correlations Between Height and Weight 


The coefficients of correlation (r) between height and weight are 
shown for the various age groups and for all ages taken together in Table 
8 and the regression lines for height and weight are shown in figures 1 to 
7. The highest degree of correlation in any of the age groups, +.54 + 
02, occurs at 16 years. For the ages 17 to 21 years inclusive the coeffi- 
cients of correlation are slightly smaller than this but not significantly so. 
Berkson(5) in a very comprehensive study of Growth Changes in 
Physical Correlations finds periods of maximum correlation between 
height and weight at 1.5 years, 6 years, and 14 years and periods of 
minimum correlation at 3 years, II years, and 21 years. According to 
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Berkson’s curve this college group, ranging from 16 to 21 years of age, 
should fall in the period of diminishing correlation and Table 8 shows 
this to be true. The curve of our correlations between the heights and 
the weights of these college students of various ages lies parallel to the 


TABLE 11 


Comparative Weights of Young American Men 





MEN IN CITIZENS 


ARMY RECRUITS 


MEDICO-ACTU~ sri ITARY TRAIN- 
1906-1915 


COLLEGE STUDENTS 
ARIAL DATA * 


ING CAMPS 





133.70 +. 
138.16 + . 
141.09 +. 
142.45 +. 
144.05 +. 
144.87 +. 


121.71 + .51 
129.91 + .27 
135.62 + .17 
139.44 + .13 
139.77 + .10 
141.53 + .07 


128.09 = .19 
130.79 + .07 
134.39 + .07 
137.71 + .09 
139.85 + .11 
140.87 = .15 


141.17 + .03 





* Corrected for weight without shoes or clothing by subtracting 4.46 pounds 
from the mean weights with clothing as computed from medico-actuarial data. 


TABLE 12 


Body Build of Young Men* 





MEN IN CITIZENS 
MILITARY TRAIN- 
ING CAMPS 


MEDICO-ACTU- 
ARIAL DATA 


COLLEGE STUDENTS ARMY RECRUITS 





29.36 28.81 28.60 

29.54 29.62 28.79 pail 
29.88 30.38 29.24 30.16 
30.08 30.85 29.72 30.38 
30.44 30.82 30.16 30.75 
30.63 31.06 30.32 31.14 





* These indices of body build have been calculated according to Davenport's 


wt. 


formula: ata X 1000, and represent the indices of the groups as a whole and are 


not the means of the indices of the individuals in the groups. 
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TABLE 13 


Smoothed Average Weight—College Men 
(Medico-actuarial weights in parenthesis) 





HEIGHT AGE 


17 








4 feet- 8 inches 


112 
(113) 
II5 
(115) 
118 
(118) 
I2!I 
(121) 
125 
(124) 
128 
(128) 
132 
(132) 
135 
(136) 
139 
(140) 
142 
(144) 
145 
(148) 
149 
(153) 
152 
(158) 
156 
(163) 
159 
(168) 
163 
(173) 
166 
(178) 
169 
(183) 
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composite curve which Berkson draws but is uniformly below it until 
21 years of age, at which point Berkson’s curve flattens out at the same 
level which has been reached earlier by the college students. The lower 
correlations for the college group are due in part to the fact that Berk- 
son omitted from his tables individual cases which were extremely off 
from the trend of the mass of material but this difference in procedure 
does not account for the fact that the correlation coefficients for the 
college group reach a low point two years earlier .han do those for his 
large mass of composite data. 


Regression Lines for Height and Weight 


The regression lines for height and for weight, as shown in figures 
I to 7, are the linear regression lines, the points on which have been 
calculated from the formulas shown in connection with Table 9. For 
all ages taken together a straight regression line is satisfactory for 
heights between 62 and 76 inches and is reasonably good for weights 
between 115 and 180 pounds. Beyond these limits, however, the regres- 
sions of height on weight and of weight on height become somewhat 
non-linear, with weight tending to increase independently of height. 
On these scattergrams the non-linear portions of the regression lines 
have not been plotted because this study is concerned only incidentally 
with the type of relationship between height and weight and because 
the number of cases falling in the areas in which the straight line is 
unsatisfactory is small. The partial standard deviations in figures 1 to 
7 are accurate also only between the same limits. In Figure 8, how- 
ever, the computed averages, or true regression lines, of weight for each 
inch in height and of height for each weight group are shown together 
with the linear regression lines which have been used throughout this 
study. 


COMPARISON OF WEIGHTS OF COLLEGE MEN WITH WEIGHTS ON 
MEDICO-ACTUARIAL TABLE 


The original purpose of this study was the preparation of age, height 
and weight tables for college students and the comparison of these with 
the tables most widely used as standards. Table 13 presents graded 
mean weights for each age and each inch in height of college men. The 
weights shown in the table are in most instances actual mean weights 
for the group but when the actual means were clearly out of line with 
the general trend theoretical means were used in their stead. These 
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theoretical means were computed by the use of the formulae for deter- 
mining points on the regression lines for weight (Table 9). In addi- 
tion to this smoothing process a few other adjustments were made by 
the three point smoothing method, or visually in the 16 and 21 year old 
groups, so as to have a properly graded relationship between age and 
weight. Table 13 shows in parenthesis the weights given in the medico- 
actuarial table. The differences between the groups are apparent. Some 
of these differences doubtless are due to the fact that the students were 
weighed and measured stripped while the heights and weights given in 
the medico-actuarial table include shoes and ordinary clothing. The 
errors thus introduced, however, are not so great as might be supposed 
because the wearing of shoes adds approximately an inch to the height 
and so puts the individual into the next higher group, thereby raising 
the standard for weight by an amount approximately equal to the aver- 
age weight of shoes and clothing. 

By weighing and measuring 1160 male students at the University of 
Minnesota both stripped and with shoes and ordinary clothing, it was 
found that the extra height due to shoes averaged 0.88 inches, and the 
weight of shoes and clothing averaged 4.46 pounds. According to the 
medico-actuarial tables the average increase in weight of median groups 
for each inch in height is five pounds; an amount which corresponds 
very closely to this average weight of shoes and clothing. However, the 
range of extra height due to shoes was from .25 of an inch to 1.75 inches 
and the standard deviation from the mean was + .30 inches; while the 
range in weight of shoes and clothing was from 2 pounds to 10.5 pounds, 
and the standard deviation, + 1.25 pounds. With so much variability in 
the height due to shoes and in the weight of shoes and clothing, it is 
evident that any correction would be grossly in error for many indi- 
vidual cases even though it might be very satisfactory for the group 
as a whole. 

In addition to these differences, which tend to produce inaccuracies 
when the medico-actuarial tables are used as standards with which to 
compare stripped heights and weights, it has been shown that there are 
significant differences in height, weight, and body build between the 
college group and the applicants for life insurance from whose measure- 
ments the medico-actuarial tables were compiled. These differences are 
most marked in the younger and shorter groups and in the older and 
taller groups, the college students who are younger and shorter tending 
to be of a more stocky build and those who are older and taller tending 
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to be of a slighter build. Combined, these factors produce differences 
in certain parts of the table which are considerable (Table 13). For 
example, at 19 years of age and 6 feet tall there is a difference of 7 
pounds, 4.5 per cent, in the mean weights of the groups; and at 20 
years of age and 6 feet 4 inches tall there is a difference of 13 pounds, 
or 7.5 per cent. In other words, a student 19 years of age and 6 feet 
tall, who on the basis of these tables for college students would be con- 
sidered of average weight, according to the medico-actuarial table would 
be 4.5 per cent underweight and a student 20 years of age and 6 feet 
4 inches tall who would be average according to the college tables would 
be 7.5 per cent underweight according to the medico-actuarial tables. 
Since such differences might influence the advice given to certain indi- 
viduals in regard to weight regulation, it would seem that for this pur- 
pose the use of the more suitable tables would be desirable. 

On the other hand, these differences, although significant for the 
groups as a whole, are of distinctly less importance when individual 
cases are considered because of the large individual ranges, standard 


TABLE 14 
College of the City of New York 





MEAN g NO. CASES 


Height Weight Height Weight 








66.36.11 131.76 81 2.60+.08 18.64+ . +.5279+.0313 
66.90.07 135.27 .53 2.58+.05 1838+. +.5499.0200 
66.97.07 138.47 .44 2.52+.05 1684+. +.5231+.0189 
67.23.08 141.52+ .55 2.56.05 18.28+ . +.4826.0232 
67.00+.13 142.43 .gI 2.82+.09 20.46+ . +.4945.0336 
67.04.16 141.381.17 2.56.11 18.63+ . +.5037+.0468 





TABLE 15 


University of California Men 





MEAN o 
Height Weight Height Weight 


68.48.27 129.5221.45 2.27+.19 12.011.03 +.6537+.0693 
68.80.11 140.15 .85 2.45+.08 19.13 .60 +.5114+.0327 
69.17+.08 142.65+ .46 2.56.05 18.31 .39 +.5080+.0222 
68.90+.08 143.28+ .53 2.75+.06 17.68 .37 +.4719+.0233 
69.32.08 144.24 .55 2.57+.06 16.51 .39 +.5067+.0246 
69.10+.09 146.39 .61 2.46.06 16.38 .43 +.4833-.0285 
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deviations, and coefficients of variability which occur. Furthermore, as 
shown in tables 14 to 23, the differences between the heights and weights 
of students of the various colleges are in many instances as great as the 
differences between the college table and the medico-actuarial standards. 
For these reasons, it would seem that for general use any of the tables 
are reasonably satisfactory provided that their limitations and the possi- 
bility of normal individual variations are considered. 


TABLE 16 


University of Cincinnati Men 





MEAN o Twe-nt. NO. CASES 
Height Weight Height Weight 
66.80+.44 133.334%3.10 2.51%.31 17.80+2.19 +.4696+.1358 15 
68.60+.14 135.65 .92 2.72+.10 17.79% .65 +.5938+.0336 169 
68.54.06 137.642 .44 2.38%.04 17.53 .31 +.4763.0195 718 
68.64.07 139.79 .5I 2.38.05 17.95+ .36 +.4925+.0216 559 
68.41+.09 141.484 68  2.68+.07 19.70 .48 +.4722+.0267 386 
68.36+.13 140.61+ 80 2.83.09 20.10+ .63 +.5727+.0208 231 











TABLE 17 


Cornell University Men 





MEAN o 

Height Weight Height Weight 
67.14.30 135.27+2.53 2.72.21 22,841.79 +.5927+.0720 
67.90+.10 136.00+ .64 *° 2.68.07 17.36% .46 +.5022+.0277 
68.54.06 139.81 .41 2.60+.04 17.46+ . +.5572+.0161 
68.83.06 141.24 .40 2.48.04 16.03+ . +.5100+.0186 
68.63.10 142.67+ .59  280%.07 16.68+ . +.6422+.0209 
68.36.15 143.4941.13 2.742%.10 21.14% . +.5542+.0371 


Twt-nt. 











TABLE 18 


University of Minnesota Men 





MEAN o 
Height Weight Height Weight 

68.83.41 137.502.25 2.94.29 16.29+1.59 +.517I+.1011 
68.41.09 137.90 .64 2.36.07 16.12 .45 +.4399+.0320 
68.65+.05 141.22+ . 2.41%.04 17.29% .27 +.49903.0169 
68.55+.06 140.61+ . 2.39.04 16.58% .28 +.5209+.0176 
68.62+.06 142.89+ . 2.53.05 17.06+ .36 +.5063-+.0220 
68.65+.09 144.890+ . 2.52.07 17.66% .47 +.5717+.0252 
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TABLE 19 


Princeton University Men 





MEAN ¢ Twt-nt. NO. CASES 


Height Weight Height 
68.56.51 137.592.16 3.90.36 
69.21+.10 139.07 .70 2.40.07 
69.30.06 141.412 .37 2.42.04 
69.36.06 141.69+ .38 2.43.04 
69.26+.08 144.03 .60 2.39.06 
69.50+.16 146.31 .97 2.26.11 





Weight 
16.66£1.53 
17.49 .49 
16.21 . 
16.18% . 
17.243+ . 
13.47+ . 





+.43332.1054 
+.5024+.0298 
+.4966.0172 
+.5474.0163 
+.5020+.0260 
+.4073.0541 





TABLE 20 
Stanford University Men 





MEAN ra 
Height Weight Height 
69.08.23 139.70+1.40 2.39.16 
69.20.09 142.38 .62 2.53.06 
69.20+.06 142.98 .45 2.45.04 
69.20+.09 144.16+ .58 2.55.06 
69.25.10 147.91 .77 2.46.07 
69.04.13 147.56 .08 2.88.10 





Weight 
14.68 . 
18.37+ . 
17.64 . 
17.31 . 
18.74+ . 
20.92 . 





+.6620+.0536 
+.5231+.0245 
+.5251.0186 
+.4825+.0257 
+.4646+.0322 
+.5838+.0300 





TABLE 21 


University of Texas Men 





MEAN o 
Height Weight Height 
68.55.15 135.791.02 2.68.11 





Weight 
17.89 .72 





+.5238+.0415 


68.87+.08 
69.08.07 
69.05.08 


138.68+ 
142.72 
143.18+ 


.50 
54 


52 


2.75.06 
2.69.05 
2.74.06 


17.54 
21.38+ 
18.35 


36 
38 
37 


+.4933.0218 
+.4366+.0203 
+.4103+.0236 


35 +.4161+.0236 
+.4964+.0277 
+.4922+.0340 


2.65.05 
2.80.07 
2.75.09 


17.52 
19.23 .50 
17.34 -55 


142.87+ .50 
144.85+ .71 
144.89+ .78 


* 69.09.08 
69.04.10 
68.85+.12 





Ig years of age whose height or weight was more than 
3° from the mean of the group. 


* Excluding 4 cases of 
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TABLE 22 


University of Wisconsin Men 





MEAN o T wt-nt. 

Height Weight Height Weight 

68.20.44 136.00+3.25 2.04.31 15.24+2.30 +-.5073.1585 10 

68.15+.15 13888+ 87 287.11 16.25% .61 +.4766.0412 160 

68.25.09 141.04 .51 3.08.06 18.344 .36 -+-.4987 +.0208 591 

68.36.08 143.03 .55 2.83+.06 19.57 .39 +.47744.0217 576 

68.25+.10 143.49 .62 2.75.07 16.66 .44 +.4563.0293 322 

68.07+.12 143.88+ 83 2.61%.08 18.07+ .58 +.2487+.0429 218 
*68.25.11 143.17 .74 2.31%.08 16.04 .52 +.41732.0382 213 











* Excluding 5 cases of 21 years of age whose height or weight was more than 
3¢ from the mean of the group. 


TABLE 23 
Yale University Men 





MEAN g Twt-ht. 

Height Weight Height Weight 

66.44.31 125.971.75 2.722%.22 15.581.24 +.6707+.0618 
68.57%.11 138.11 .71 2.60.08 17.30 .50 +.4995+.0307 
69.27.06 142.97+ .43 2.56.04 1888+ .31 +.4934+.0174 
69.52.06 145.40 .4I 2.49%.04 18.05 .29 +.5372+.0163 
69.60.09 147.59 .65 2.62+.06 18.95+ .46 +.5107+.0252 
69.62.15 148.15 .99 2.46.11 16.42 .70 +.5731+.0407 











PHYSICAL DIFFERENCES BETWEEN STUDENTS OF THE VARIOUS COLLEGES 


Correlation tables of height and weight were prepared for each age 
group of each college. The statistical constants derived from these 
tables of basic data are shown in tables 14 to 23. From these tables it is 
evident that students in the various colleges differ from each other both 
in height and in weight. In order to make statistical comparisons of 
these differences a single index of these measures seemed desirable for 
each college. This was obtained by computing the mean height, the 
mean weight, and the mean body build of an equal number of students 
who were 17, 18, 19, and 20 years of age from each college. The 16 and 
21 year old groups were omitted because in some of the colleges the 
numbers of students in one or both of these age groups are very small 
and, if they had been included, by the method used, they would have 
been given an equal weighting with age groups containing many times as 
many individuals. 
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Height 


The range in heights of these individual college groups (Table 24) 
is from 67.02 inches for students of the College of the City of New 
York to 69.28 inches for students of Princeton University, a difference 
of more than 2 inches. Because of the large number of Jewish students 
attending the College of the City of New York the average height of 
this group is probably lowered by the racial factor. However, there is 
a difference of a full inch in height between students of Princeton 
University and those of the University of Wisconsin. From the tabula- 
tion it will be seen that the tallest students are in Princeton, Yale, and 
Stanford, the three private universities in the group. The state univer- 
sities are next in order and the municipal institutions toward the bottom 
of the list. These differences in stature between men of the several 
colleges are doubtless due to various factors such as racial selection, 
social and economic conditions, heredity, etc. Acceleration in growth 
does not appear to be the important factor in producing these differ- 
ences between colleges, for the students of Princeton and Yale, the 
tallest two groups, do not attain maximum height until later than the 
students of Cincinnati, Texas, Minnesota and Wisconsin. Furthermore, 
at 21 years of age, after growth in height apparently has been completed 
in all of these groups, the order of the colleges according to height and 
the differences between the colleges are practically the same as shown in 
Table 24 for ages 17 to 20. This suggests that the differences in height 
carry over into the period of adult life and that some factors other than 
acceleration in growth are responsible for them. 


TABLE 25 


Heights of College Men and of Draft Recruits (19) 


HEIGHT 


Draft? Recruits 
from Same Region 








College Students * 





California 
Texas 
Minnesota 
Cornell 





* Ages 17 to 20 years inclusive. 

*93% from 18 to 31 years of age inclusive. 

* Agricultural and dairying section of New York State. 
“New York State, urban areas, densely populated. 
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In comparison with the first million draft recruits(21) the college 
students are taller not only for the group as a whole but for individual 
sections of the country considered separately. In making these compari- 
sons, which are shown in Table 25, only the state universities and the 
College of the City of New York, both of which tend to draw their 
students from limited regions, were included. Without exception the 
college students are taller than the draft recruits from the corresponding 
areas and the relative heights of college students of various sections 
of the country are quite similar to the relative heights of draft recruits 
from similar sections. 


W eight 


The relative order of colleges by weight of students from 17 to 20 
years of age is similar to the order by height (Table 24), although a few 
changes in position do occur. Princeton, which ranks first in height, 
ranks sixth in weight; Cincinnati, which ranks seventh in height, ranks 
tenth in weight ; Wisconsin, which ranks ninth in height, ranks fifth in 
weight. The differences in height and weight which cause these relative 
changes in rank are in most instances very small. In general, however, 
the private institutions tend to rank above the state universities in weight 
as well as in height and the state universities in turn to rank above the 


municipal institutions. A comparison of the weights of college students 
with the weights of draft recruits from similar sections of the country 
cannot be made satisfactorily from the data available on the draft exam- 
inations because of the distinct differences in age groupings. In com- 
paring heights, the differences in age are of less consequence because 
growth in height usually ceases about college age while weight increase 
continues for a considerable number of years more. 


Body Build 


The relative body builds of students of the various colleges are 
shown in Table 24. From this it appears that body build does not 
follow either height or weight; for the students of the College of the 
City of New York, who are shortest in stature and next to lightest in 
weight, have the greatest index of body build. This means that they 
are a relatively stockier type than any of the others. Princeton students 
who are tallest in stature and rank sixth in weight are of the most 
slender body build. 
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SUMMARY 


1. The records of the ages and of the stripped heights and weights 
of 23,122 college men, approximately equally distributed among ten 
colleges and universities in different parts of this country, have been 
tabulated and analyzed. 

2. The original purpose of the study was to build tables of average 
weights, according to age and height, for college students, and to com- 
pare these averages with those given in the medico-actuarial tables now 
used as standards. In addition to this, however, these college students 
have been compared as to height and weight with certain other male 
groups of the population; and on the same basis the students of the 
several colleges and universities have been compared to each other. 

3. Only students from 16 to 21 years of age were included in the 
tabulations because the numbers of individuals at other ages were rela- 
tively small. 

4. It appears from these studies that college men attain maximum 
growth in height several years earlier than men in the general population — 
and at each age studied the students are distinctly taller than the men 
in the groups with which it was possible to compare them ; namely, men 
in citizens military training camps, applicants for life insurance and 
army recruits. 

5. In weight also the college men exceed the men in these other 
groups, although the relative differences in weight are not so great as 
the differences in height. 

6. The table of graded weights according to age and height of the 
college men shows certain significant differences from the weights given 
in the medico-actuarial table but, since these differences are less than 
the standard deviations of individual cases in the various groups from 
the means of these groups, either table may be considered as reasonably 
satisfactory for general use, provided that the possibility of normal 
individual variations is kept in mind. 

7. Distinct differences exist in the heights and the weights of the 
students of the several colleges studied. In height, the students of the 
private colleges, Princeton, Yale, and Stanford, exceed those of the state 
universities and the students of the state universities in turn are taller 
than the students of the municipal universities studied. In weight, a 
similar general grouping of institutions is found, although a certain 
amount of shifting of the positions of individual colleges or univer- 
sities occurs. 
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THE INHERITANCE OF SPORADIC GOITER 


BY TAGE KEMP, M. D. 
Assistant at the University Institute of General Pathology, Copenhagen 





It is well known that abnormalities of the thyroid gland and diseases 
depending on disturbances of the function of this gland are often 
hereditary. Of such disturbances sporadic goiter is common and a 
number of pedigrees demonstrating that sporadic goiter can be in- 
herited have been published. 

Endemic goiter is more dependent than sporadic goiter on the en- 
vironmental causes, and especially important for its appearance is a 
deficiency of iodine in the food. However, endemic goiter appears also 
with a special frequency in some families and depends on hereditary 
factors, as is evident from the studies of Siemens, of v. Pfaundler and of 
Weitz concerning identical and fraternal twins suffering from this 
disease and from the pedigrees communicated by K. H. Bauer (1926), 
and more recently by the very comprehensive family investigations pub- 
lished by Davenport (1932). On the other hand it can hardly be said 
that we know anything definitely as yet concerning the manner in 
which endemic goiter depends on hereditary factors. 

Furthermore, it is known that exophthalmic goiter often has a 
high incidence in certain families, and many examples are mentioned in 
the literature showing cases of simple and exophthalmic goiter in the 
same family, perhaps with sufficient frequency to suggest that some 
cases of simple goiter sooner or later develop into exophthalmic goiter 
(Struma basedowificata). Recently Bing (1932) has published some 
very well grounded cases of simple and exophthalmic goiter in the 
same family, where the diagnoses were made not only clinically but 
by means of microscopical-anatomical examination of the enlarged 
thyroid gland removed by operation. Again Bing mentions instances 
where simple and exophthalmic goiter and myxoedema occur in the 
same family. In this connection he calls attention to recent physiological 
investigations by Aron (1929) and Loeb and Bassett (1929) showing 
the dependence of the thyroid gland on the anterior pituitary gland and 
to the experiments of Krogh, Lindberg and Okkels (1932) which 
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show that a certain anterior pituitary gland extract injected into guinea 
pigs is able to produce changes in the thyroid gland and in the meta- 
bolism of these animals quite similar to those seen in exophthalmic 
goiter in human beings. 

Thus it must be remembered that the behavior of the thyroid gland 
is very much dependent on the behavior of other organs in the body as 
is evident for instance from the functional connection between the 
thyroid gland and the female sexual organs. A way in which the 
function of the thyroid gland can indirectly depend on an inherited 
character is shown in a suggestive manner by Landauer (1932) in his 
study upon frizzled fowl. He found that the frizzled plumage was 
brought about by a dominant gene and that the frizzled birds (espe- 
cially the homozygous ones) showed strikingly increased basal meta- 
bolism and heart rate and at the same time an enlargement of the 
thyroid gland. These symptoms probably were due to the increased loss 
of heat caused by the defective plumage. 

Of the environmental factors on the other hand it is not only the 
iodine content of the food that is significant for the function of the 
thyroid gland; it varies, for instance, with the time of vear and depends 
on the temperature of the surroundings. 

In sporadic goiter however the thyroid enlargement apparently de- 
velops independent of the environment, although it may be that its 
appearance is often caused by disorders in the iodine metabolism. In 
some cases of sporadic goiter (according to Bing, in 15-20 per cent of 
the cases) there can be demonstrated family disposition, but more 
frequently this is not possible. 


A PEDIGREE OF HEREDITARY GOITER 


In the following paragraphs a family will be described, which 
showed several cases of sporadic goiter in three generations. This 
was a Long Island family of Dutch-English extraction belonging to the 
artisan class. The groups visited lived in comfortable homes in good 
neighborhoods. All the members were born on Long Island and had 
lived there for their whole life-time. Long Island is not a region 
where endemic goiter is observed; the drinking water is not poor in 
iodine, and all are living near the seashore and can have plenty of 
seafood. 

The primary evidence concerning the family history and the cases 
of goiter was collected by the Eugenics Record Office at the Department 
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of Genetics of the Carnegie Institution of Washington in Cold Spring 
Harbor, and the author continued and completed the examinations as 
far as possible. He made a general medical examination of the members 
of the family who were still alive and with whom it was possible to get 
into contact. For the other cases it was necessary to depend on the 
description given by the physician who had treated the patient in ques- 
tion, on the other members of the family, or on the information procured 
by the Eugenics Record Office. 

The pedigree of the family is given in Fig. 1 and the cases of special 
interest are described below. 

The general clinical examination concerned especially the behavior 
of the thyroid gland and the size, shape, localization, consistence and 
other qualities of the goiter when present ; further stress was laid on an 
examination for the subjective and objective symptoms, which usually 
accompany exophthalmic goiter. It was not possible in any case to 
have the rate of the basal metabolism examined. 
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Fic. 1. PErpiGREE OF FAMILY DESCRIBED IN TEXT 
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I, 1. Married. Died at 72 years age of pneumonia. His relatives agree in 
stating that he was born on Long Island and lived there during his whole lifetime. 
He was negative for goiter and there was no history of goiter in his family. 

I, 2. Married. Died 13 years ago. Her children report that she was born 
and grew up on Long Island, but she did not know anything about her ancestry, 
as she was adopted in her early childhood. When middle-aged, she first noted a 
thyroid enlargement which at 54 had developed into a typical exophthalmic goiter. 
Her physician, Dr. Henderson, Huntington, L. I., who had treated her for several 
years, has stated that she had a marked case of exophthalmic goiter, accom- 
panied by exophthalmus, heart disturbances, nervousness and emaciation. 

II, 2. Married. 52 years. In good health during childhood and adolescence. 
She has had 2 stillborn children at full term, a girl born in 1903, and a boy born in 
1909. Menstruation was established at 17 and has always been regular until 
menopause 5 years ago. At 29 after the birth of her second child she noticed that 
she had a thyroid enlargement. This has persisted and her physician has 
diagnosed the case as a simple goiter ; exophthalmus, heart disturbances or nervous- 
ness have not been observed. 

II, 4. Married. 49 years. Always in good health apart from the present 
disease. Menstruation regular, interrupted by 7 births, until menopause 4 years 
ago. She first noted a thyroid enlargement at 18, just after marriage. She has 
in recent years suffered from heart disturbances that have been diagnosed as 
“weakened” heart. There has never been trouble in swallowing. Appearance 
healthy, well nourished. Pulse regular, 72. There is a marked thyroid enlarge- 
ment, diffuse, not pulsating, most developed on the right side. The surface uni- 
form, the consistence elastic. No exophthalmus; Stellwag’s, Graefe’s or Moebius’ 
symptoms not present. No tremor, skin moist. No nervousness. 

II, 5. Unmarried. Died at 25 years age of pneumonia, negative for goiter. 

II, 6. Unmarried. 41 years. Healthy in childhood and adolescence. Men- 
struation established at 16, regular. She noted first a thyroid enlargement at 16, 
that has persisted since. Some years ago some psychic disturbances became 
apparent, which gradually developed into a real mental disease. Since that time 
she has lived in great seclusion together with her older sister (II, 2) and for 
that reason it has been impossible for the author to examine these two members 
of the family. Her physician communicated in 1923 the statement that she had 
a middle-sized simple goiter, that according to information gathered from her rela- 
tives still is present, not accompanied, however, with exophthalmus or heart dis- 
turbances, and her skin is dry. 

II,'7. Unmarried. 37 years. Healthy in childhood and youth, menstruation 
was established at 17 and has always been regular. Thyroid enlargement first 
observed at 28; the goiter has increased moderately since then but has never been 
embarrassing or produced swallowing disturbances. She has always been nervous 
and considered backward mentally. She is slender and rather thin. There is a 
medium-sized thyroid enlargement, diffuse but most pronounced in the isthmus 
and the right lobe, the surface even, no nodular or lumpy masses are seen. No 
exophthalmus, skin dry, no tremor. 

III, 2. Married. 31 years. Healthy in childhood and adolescence. Men- 
struation was established at 15, regular. Three births, 11, 9 and 7 years ago. The 
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second child died of diphtheria at 3 years of age, the two other children are stil] 
living in good health. Some months ago she first noted a thyroid enlargement; it 
has never embarrassed her however. She looks healthy, well nourished. There 
is a moderate enlargement mostly occupying the isthmus and the right lobe. The 
surface is nodular, consistence soft elastic, not pulsating. Circumference of the 
neck 36.5 cm. and of the right wrist 16 cm. No marked nervousness. Exoph- 
thalmus, Moebius’, Stellwag’s or Graefe’s symptoms are not present. Pulse 72, 
regular. Hair abundant, skin moist, no tremor. 

III, 3. Married. 29 years. Healthy during childhood and adolescence. Men- 
struation was established at 13, has been regular. She has two healthy children, 
6 and 4 years old. Thyroid enlargement was first observed at 16, had perhaps 
increased moderately since but had never given her any serious trouble. She has 
always been active, excitable, shy and irritable. She looks healthy, well nourished. 
There is a marked thyroid enlargement, diffuse but mostly developed on left side, 
the surface is level, consistence homogeneous. Moebius’, Graefe’s and Stellwag’s 
symptoms not present. Pulse 68, regular, hair abundant, coarse, skin moist, no 
tremor, no marked nervousness. 

II, 5. Married. 26 years. Negative for goiter. 

II, 7. Married. 22 years, the thyroid gland appears very slightly enlarged, 
especially there is a slight involvement of the isthmial band; it is impossible how- 
ever at the present to make any final decision whether this enlargement is ab- 
normal or not. No symptoms of exophthalmic goiter are present. 

II, 1, II, 3, III, 1, III, 4, III, 6, and III, 8 are all negative for goiter, and 
nothing is known about goiter in their ancestries. 

III, 9 and III, to are 17 and 13 years respectively and both negative for goiter. 


In this pedigree there occur 7 (8?) cases of sporadic goiter in 3 gen- 
erations, all the cases are in females and have first appeared when the 
women were between 16 and 45 years old; in one case there were symp- 
toms of exophthalmic goiter, which probably developed from a primary 
simple goiter. 

Before discussing these observations, however, some other pedigrees 
from the literature concerning sporadic goiter should be mentioned. As 
far as known to the author, up to now four such pedigrees have been 
published that can be considered reliable, where rather detailed informa- 
tion is given about goitrous cases in the pedigree, and where the normal 
individuals were also examined. These are the pedigrees published by 
Siemens (1917, 1924) with 9 (10?) cases in 6 generations, by Bluhm 
(1921) with 15 cases in 4 generations, by Meulengracht (1931) with 7 
(8?) cases in 3 generations, and by Bing (1932) with 9 (10?) cases in 
2 generations. 


WHAT IS THE MANNER OF INHERITANCE? 


Siemens concluded from his pedigree that sporadic goiter depends 
on one dominant gene, which is sex-limited to females, and his suppo- 
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sition has been generally accepted. All the pedigrees, including the one 
published here, can be said to be in accordance with the theory started 
by Siemens. In some cases it happens that a mother who has goitrous 
daughters is normal herself (for instance in Meulengracht’s observa- 
tion where it was known that a sister of the mother was goitrous). This 
result could, however, be due to an incomplete expression on penetrancy 
of the dominant gene; and in several cases men seem to be normal car- 
riers. But there is one decisive objection against Siemens’ theory and 
it is that very frequently all instead of the expected half of the daughters 
of a goitrous mother suffer from goiter. 

If one bears in mind that the goiter very often does not appear 
before the age of 30 or 40 years or even later, so that the individuals 
who died in infancy or adolescence cannot certainly be considered as 
negative for the goiter factor, it can be seen in the pedigrees in Figs. 
I, 2, 3, and 4 that very often all the girls in a group of siblings are 
goitrous if they are still living at 25 years of age. In two cases there 
are 6 sisters all goitrous (in Meulengracht’s and Bing’s observations), 
in one case 5 (in Bluhm’s observation Nr. 4, 8, 9, 10, and 11 of third 
generation), and in two cases 4 (Bluhm’s observation Nr. 1, 3, 7, and 9 
of second generation and Kemp’s observation Nr. 2, 4, 6 and 7 of second 
generation). In all of these 4 pedigrees there occur 7 mothers carrying 
the goiter factor who have all together 27 goitrous daughters and none 
older than 25 years without goiter. 

These facts might of course depend on chance, as the number of 
pedigrees is rather limited, but still it is large enough to make such a 
possibility very improbable. 

It is not true in all cases, however, especially not in Siemens’ pedi- 
gree, that all the sisters always become goitrous if they reach a sufficient 
age; but it is the most common thing. 

According to the pedigrees it looks as though the sex-limitation is 
complete ; or perhaps there is a sex-linkage. It is not so, however, since 
Siemens, Bluhm and Meulengracht as well as Bing have observed cases 
where hereditary sporadic goiter occurs in males; Bing reports that he 
has found familial disposition with the same frequency in patients of 
both sexes suffering from sporadic goiter, viz. in 15-20 per cent. The 
author himself has observed two cases of goiter in males where family 
disposition could be shown; by the courtesy of the superintendent of the 
U. S. Veteran Hospital, Northport, L. I., Dr. Brewster, I had the oppor- 
tunity to examine the cases of goiter occurring among the patients (ca. 
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1500 men, mostly insane) ; there were observed 5 patients, 2 of whom 
showed family disposition. They were both suffering from typical 
sporadic goiter, and each had a mother and a sister suffering from the 
same disease. Besides these facts very little concerning their families 
was learned. 

There exists no doubt concerning the occurrence of a sex-limiting 
factor. It is obvious on a casual survey, and Bing found, for instance, 
that out of 96 cases of sporadic goiter in which family disposition was 
demonstrated only three or less than a thirtieth part were males. 

Recapitulating in accordance with the preceding our knowledge 
concerning the heredity of sporadic goiter, it can be realized that the 
disease on the whole is inherited as though dependent on a dominant 
gene. When the inheritance occurs through the mother she is as a 
rule goitrous herself; if it come to pass through the father he is gen- 
erally normal owing to incomplete dominance or penetrancy, as there is 
a pronounced sex-limitation. Furthermore, it is remarkable that of the 
children belonging to families where one of the parents carries the factor 
for sporadic goiter very frequently all the daughters suffer from the 
disease. 

Attempting to ascertain the manner of inheritance, it should first be 
mentioned, that it appears distinctly from the pedigrees, that it is only 
possible to accept real heredity and not a pseudo-heredity. The latter 
might perhaps be supposed a priori because with respect to endemic 
goiter and endemic cretinism, it is well known that these diseases are 
in some regions deteriorating from generation to generation especially 
in the case of maternal inheritance, and in such cases one has to con- 
sider paraphoric or plasmatic conveyance (cf. Lenz (1927)). 

If the frequent occurrence of goitrous daughters from mothers 
bearing the factor for sporadic goiter mentioned above should be ex- 
plained according to the hypothesis that the disease depends on a single 
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dominant gene there are from a genetical point of view several possi- 
bilities. It could be supposed that one of the parents was homozygous 
for the dominant gene. But nothing confirming that view appears 
from the pedigrees or the details accompanying them. Or it could be 
supposed that both parents were heterozygous, which would result in 
75 per cent goitrous daughters, which would be more in accordance 
with the facts than 50 per cent. But no evidence corroborating this is 
found. Theoretically, one could further imagine that daughters bearing 
the gene should have more vitality than daughters without it but that is 
very improbable. 

Thus on the whole it is very difficult to bring the supposition that 
sporadic goiter depends on a single dominant gene segregating normally 
into accord with the facts shown from the pedigrees. 


THE NON-DISJUNCTION HYPOTHESIS 


It is, however, possible to give an explanation that would correspond 
with the pedigrees and at the same time agree with circumstances well 
known in Drosophila; viz, the following: 

Hereditary sporadic goiter depends on a dominant gene placed in an 
X-chromosome and causing not only the development of goiter but also 
non-disjunction of the two X-chromosomes in the female. Besides this 


sex-linkage it would be reasonable to suppose that sex-limitation also 
occurred. 

It might then be expected that the chromosome constitution in fe- 
males in these families aside from the autosomes was Xg X Y, where 
Xg indicates the X-chromosome holding the gene for goiter. The eggs 
produced by these women would be XgX and Y which fecundated with 
spermatozoa from normal males, X or Y, would give the following 
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zygotes: XgXX, YY, XgXY and XY; the first and the second would 
probably not be able to develop, the third would result in daughters 
bearing the gene for goiter and being capable to transmit this gene to all 
their daughters; the fourth would give normal men without the gene 
for goiter. 

It is now a common finding, however, in Drosophila that show this 
manner of non-disjunction, that exceptions from the general ruie appear 
in such a way that the non-disjunction of the two X-chromosomes does 
not occur, and the choromosome-constitution of the eggs will then be 
Xg and XY or X and XgY. It is evident that the fecundation of these 
gametes with normal sperms now and then would result in females 
without the gene g and males carrying this gene. In accordance with 
this there actually occur now and again in the goitrous families, normal 
females having normal daughters and males which are conductors or 
are goitrous themselves. 

It is obvious, however, that this explanation of sporadic goiter in 
human beings is far from established by the pedigrees mentioned in this 
paper. It is true that it is in accordance with the facts known so far, 
and is consistent with a method of heredity known to occur in the 
animal kingdom. 

To obtain a solution of the problem it is of course necessary to 
collect material far more extensively both by following the families 
already known into the future, and by investigating other goitrous 
families. In such prospective investigations it would be of decisive 
significance to have as far as possible all the individuals of the families 
examined by skilled investigators, preferably by physicians. One ought 
especially to call attention to eventual occurrence of inbreeding in such 
families and to the possible existence of several such families in the 
same isolated locality. 

It seems to me, however, that the pedigrees mentioned above should 
stimulate us to proceed with the investigations. The tendency they 
show is obvious, and apparently it should be possible to prove definitely 
the way sporadic goiter is inherited. 

On the other hand one must of course realize the considerable varia- 
tion the several cases of sporadic goiter show as well from a clinical as 
from a morphological point of view, and likewise that this disease very 
probably may depend in the different families on genes of quite diver- 
sified character. In this connection Brain’s (1927) work has to be 
remembered ; he has made a study of goitrous families in semi-endemic 
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regions, and he concludes that simple goiter may be inherited in some 
families as a dominant and in others as a recessive factor; one of the 
genes occurs equally in males and in females and is always associated 
with hereditary deaf-mutism. This gene seems not to have been found 
outside of the region studied by Brain. 

Finally, the author wishes to acknowledge that it has been possible 
for him to collect the material published here only through the courtesy 
and help of Dr. Charles B. Davenport, and further he desires to express 
appreciation to Dr. N. W. Timoféeff-Ressovsky with whom he has 
discussed the genetical problems. 


SUMMARY 


A family with 7 cases of sporadic goiter in three generations is 
described. Some other pedigrees from the literature concerning 
sporadic goiter are mentioned. 

It is remarkable that of the children belonging to families where one 
of the parents carries the factor for the disease very frequently all the 
daughters suffer from it. Thus it is improbable that sporadic goiter 
depends on a single dominant gene, segregating normally. 
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A CLASSIFICATION AND CODE OF 
OCCUPATIONS? 


BY RAYMOND PEARL 





INTRODUCTION 


The classification of occupations used by the Bureau of the Census 
in tabulating the returns of the Fifteenth Census (1930) has as its 
ten divisions the following rubrics: ; 


Agriculture 

Forestry and fishing 

Extraction of minerals 

Manufacturing and mechanical industries 
Transportation and communication 

Trade 

Public service (not elsewhere classified) 
Professional service 

Domestic and personal service 

Clerical occupations 


All gainfully employed persons are subsumed under these rubrics. 
A coal mine owner and a coal miner are both counted in the “Extraction 
of minerals” category. From the point of view of industrial statistics 
this is a sound and reasonably satisfactory procedure. Both the coal 
mine owner and the coal miner are connected with the coal mining in- 
dustry, and get their respective livings out of it. 

But, as I? pointed out some years ago in discussing the problem of 
differential fertility, such a classification furnishes something less than 
a precise and comprehensive picture of the social and economic import 
of the occupational distribution of the population. Plainly the coal mine 
owner and the coal miner, to continue our illustration, do not belong 
in the same category socially, or economically, or psychologically. In- 


*From the Department of Biology, School of Hygiene and Public Health, 
Johns Hopkins University. 
*Pearl, R. Differential fertility. Quart. Rev. Biol., Vol. 2, pp. 102-118, 1927. 
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come, standard of living, and outlook upon and attitude towards almost 
every conceivable subject are widely different in the two cases. Tp 
group together such diverse kinds of persons is practically to nullify any 
chance of learning anything, by statistical methods, of the influence of 
social and economic variables upon such biological variables as mor- 
tality, natality, or fertility. The desideratum is to put together in the 
same statistical category persons who will, when so placed, constitute a 
group as nearly as possible homogeneous in respect of social and eco- 
nomic status and attitudes. The complete achievement of this ideal is 
admittedly impossible, so far as official census statistics are concerned, 
But it should be, and in fact is, possible to make a nearer approach to 
it than is done in the official classification. 

For this reason, in preparing the paper referred to above, I ventured 
to rearrange the sub-rubrics of the Census Bureau’s classification in 
order to make it somewhat more in accord with social and economic 
actualities. The rearrangement at that time had to be a rather rough 
one, and it was frankly stated to be so. The only attempt then made 
was to bring together roughly into one group the persons in the upper 
socio-economic classes, leaving the official main rubrics of the census 
classification otherwise as they were. 

Now the same problem has come to the fore again in our research 
program in connection with the analysis of the material collected in an 
extensive investigation of the problem of contraception and fertility.’ 
There it became necessary to transfer to punched cards, for mechanical 
tabulation, the records of the occupations of the husbands of some 
30,000 women included in the study. It was felt to be desirable to take 
the opportunity to give careful consideration to the classification of 
occupations for purposes of socio-economic research, in connection with 
the making of a code for the card-punching operations. The result is 
embodied in the present paper, in the thought that it may be useful to 
other workers. It still is far from a perfect classification, but at any 
rate it makes a start towards a definite end, and a basis for further clari- 
fication and improvement.* 


*Cf. Pearl, R. Contraception and Fertility in 2000 Women. Human Bi0- 
ocy, Vol. 4, pp. 363-407, 1932. 

*Essentially the same objective is sought in the classification of occupations 
developed by Kiser (HumMAN Brotocy, Vol. 5, pp. 256-273, 1933) in his Table 3 
He divides occupations into four main groups instead of the three here developed. 
Furthermore his classification and the present one differ in a number of respects 
in the assignment of sub-rubrics. 
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It should be noted, and indeed emphasized, that the present classi- 
fication of occupation applies only to males. To make it apply to fe- 
males as well would require the inclusion of a number of additional sub- 
rubrics. These are omitted because our present problem does not re- 
quire them. 


THE PHILOSOPHY OF THE CLASSIFICATION 


The ultimate sub-rubrics of the following classification are, in the 
main, the same as those of the Census Bureau’s classification. But here 
they are arranged under three general headings, as follows: 


I. Owners, managers, officials, and professional men. 
II. Skilled and semi-professional workers. 
III. Laborers—unskilled and semi-skilled. 


The underlying idea is to contrast primarily two groups of persons, 
namely those (I) who, on the whole, are situated at or near the top of 
things in the existing social organization, and those (III) who, by and 
large, find themselves at or near the bottom in the same social organiza- 
tion. This leaves a third class (II); persons who are, on the whole, 
neither very near the top nor the bottom, and who, if they are sometimes 
thought and sometimes think themselves to be worse off than those in 
class I, are plainly and admittedly better off, on the whole, than those in 
class ITT. 

The distinction between classes I and III is a real and fundamental 
one. By and large—that is to say in a statistical sense and with some 
admitted exceptions—the individuals falling in class I have much higher 
incomes and standards of living than those in class III; incomes in fact 
high enough—again with individual exceptions—so that they have defi- 
nite marginal resources which not only give them a feeling of relative 
security as regards biological survival, but also make possible education 
for themselves and their children and indulgence in various luxuries and 
pleasures. Their social philosophy—again speaking generally—grounds 
itself upon the belief that human beings differ, one from another, in 
ability and all other qualities and characteristics, some men being in fact 
superior to others. Class I individuals further incline to the view that, 
in general and so far as possible, rewards should be proportioned to 
abilities of whatever sort. They believe in thrift and its consequences, 
that is to say that any individual is entitled to have and to hold as much 
wealth as he is able to acquire, and to use it as he pleases, insofar as the 
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acquiring and using of it does not per se prevent others from doing the 
same thing if they are able to. As individuals they have a real and tan- 
gible stake in the whole social-economic structure, and therefore tend 
towards individualistic, capitalistic attitudes, and oppose socialistic and 
communistic attitudes. They pay practically all of the revenue derived 
from income taxes, and a considerable part of all taxes. 

On the other hand, the individuals of class I1I—and again by and 
large and in a statistical sense—have low incomes and standards of liy- 
ing ; so low, generally speaking, as never to be much above the minimum 
necessary for biological survival. Sometimes they drop temporarily be- 
low this minimum. They have few or no marginal resources individ- 
ually and are therefore correspondingly restricted in such matters as 
education, luxuries, and pleasures. Their social philosophy—again with 
the stated qualifications—tends towards the view that, regardless of any 
question of differences there may be between human beings, the existing 
distribution of wealth is fundamentally undesirable, and that a primary 
function of government should be to redistribute it by some mechanism 
(taxes, death duties, capital levies, etc.), so that surpluses shall be taken 
away from the “haves” and given to the “have nots.” They do not set 
great store by thrift and its consequences for two sound reasons. The 
first of these is that thrift tends per se to bring about the sort of existing 
distribution of wealth that they find unsatisfactory; the second is that 
experience has taught them that society does not permit them to starve 
or be otherwise biologically eliminated when they find themselves unable 
to make their own living. Having no tangible stake in the social- 
economic structure beyond what inheres in being living human organ- 
isms they tend to socialistic and communistic attitudes and are opposed 
to the capitalistic and individualistic. They pay virtually no direct taxes. 
The amount of indirect taxes they pay appears never to have been pre- 
cisely determined, and in any case probably varies widely at different 
times and in different places. But they are so little sensible of any 
burden upon them of the cost of government and public improvements 
that they always vote overwhelmingly in favor of loans for such im- 
provements, on the ground that they will get the benefits and someone 
else will pay for them. 

There is much of reality in the differing circumstances, and much of 
reason in the differing attitudes of class I and class III. So much s0, 
in point of fact, that experience indicates that in cases where events 
bring about the transposition of particular individuals from class I to 
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class III, or from class III to class I, these individuals after the trans- 
position tend to drop the attitudes of the class from which they came 
and adopt those of the class into which they arrive. 

The individuals falling in class II are generally intermediate in their 
circumstances and attitudes between the other two, some tending more 
towards one, others more towards the other. 

What has been said gives the theoretical picture of the classification 
here attempted. Practically it can only be approximated in actual fact. 
The individuals falling statistically into any particular occupational sub- 
rubric—say for example “Undertakers”—are not all precisely alike 
either in circumstances or attitudes. The whole enterprise of the classi- 
fication and subsequent tabulation of occupational data is bound to be a 
statistical one, as distinct from an individualistic one with the unvarying 
precision of a mathematical relationship. Viewed as a statistical matter 
I think that there can be no reasonable doubt that classes I, II, and III 
of the following classification, taken broadly as wholes and as consti- 
tuted, are definitely and significantly differentiated from each other in 
the ways indicated above. 

Unfortunately some of the larger sub-rubrics are very heterogene- 
ous, from the social and economic viewpoints. For example the “Retail 
dealers” group, put in class I because the included individuals are pro- 
prietors, includes such diverse persons as the owner of the great metro- 
politan department store and the basement grocery store keeper. Some 
of these “Retail dealers” in class I undoubtedly have smaller incomes 
and lower standards of living than some of the individuals in the 
(broadly) artisan class II. Other sub-rubrics that entail similar diffi- 
culties are “Designers, draftsmen, and inventors,” “Musicians,” “Teach- 
ers,” “Photographers,” and “Social workers.” But in all such cases the 
worker is, after all, in some degree professionally trained, and inevitably 
has to some extent the attitudes which such training and a socially 
superior position give. Proceeding towards the other end, similar diffi- 
culties present themselves. There is no very sharp or clear-cut dis- 
tinction between certain of the sub-rubrics in class II and class III. 
In placing the occupations where they are in the new classification I have 
used the best judgment of which I was capable on the basis of such 
knowledge as I have at first-hand or have been able to acquire as to the 
actual social circumstances and attitudes of persons getting their livings 
in various ways. I have pondered carefully over the border-line cases, 
but cannot suppose that everyone will agree with the judgments reached. 
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As an illustration of the application of the classification the following 
table is presented. It gives the distribution of employed males in New 
York State and New York City, as reported in the 1930 census. The 
state figures include those for the city. The illustration has no special 
significance. It merely shows how the populations of the largest state 
and the largest city in the country were distributed in 1930. 





NEW YORK STATE NEW YORK CITY 
Number Per cent Number Per cent 








CLASS 





I. Owners, managers, officials and 
professional men 20.7 434,560 18.7 

II. Skilled and  semi-professional 
workers 2,055,475 50.0 1,249,315 53.7 

III. Laborers—unskilled and semi- 
skilled 1,201,725 20.3 640,724 27.6 
, senate . 4,108,232 100.0 2,324,599 100.0 








No extended comment on these figures is necessary. About half the 
population falls in the middle, broadly artisan, class II. There are 
fewer in class I than in class III, even with class I as broadly inclusive 
as it is. 

THE CODE 


For the purposes for which the classification has been made it has 
seemed unnecessary to go beyond the degree of fineness in the separa- 
tion of sub-rubrics that can be accommodated in a two-digit code for 
card-punching usage. In coding, however, full use has been made of 
the 12 possibilities in each column, thus getting opportunity for 144 
separate sub-rubrics. In the code numbers B denotes the “blank’’-key 
of the punch and X the X-key. 


CLASSIFICATION AND CODE NUMBERS 
OF OCCUPATIONS 
MALES 


Code No. Occupation 
BB No information as to occupation. 


I. OWNERS, MANAGERS, OFFICIALS, AND 
PROFESSIONAL MEN 


BX Owners, managers, and officials of log and timber camps, and 
lumber companies. 
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Code No. Occupation 


Bo 
BI 
B2 
B3 


B4 


BS 


B6 


Owners, managers, and officials of mines. 

Owners of farms. 

Owners, managers, and officials of manufacturing establish- 
ments and companies. 

Owners, managers, and officials of garages, and of trucking, 
transfer and cab companies. 

Owners, managers, and officials of wholesale and retail estab- 
lishments, including “retail dealers,” and importers and ex- 
porters, and insurance companies. 

Owners and managers of hotels, restaurants, cafes, and lunch- 
rooms. 

Owners, managers, and officials of theaters and other amuse- 
ment enterprises. 

Owners, managers, and officials of laundries, cleaning, dyeing 
and pressing establishments. 

Owners, managers, and officials of real estate companies. 

Bankers, brokers, and money lenders. 

Builders and building contractors. 

Railroad (steam and street) officials and superintendents, and 
other transportation and communication owners and officials 
not elsewhere specified. 

Officials in public service (U. S., state, city, and county) in- 
cluding officers of Army, Navy, and Marine Corps. 

Actors and showmen. 

Architects. 

Artists, sculptors, and teachers of art. 

Authors, editors, and reporters. 

Chemists, assayers, and metallurgists. 

Clergymen and other religious workers. 

College and university presidents, professors, and other officials. 

Dentists. 

Designers, draftsmen, and inventors. 

Lawyers, judges, and justices. 

Musicians and teachers of music. 

No occupation (retired persons, capitalists, rentiers, etc., Not 
unemployed ). 

Osteopaths, chiropractors, and other healers. 

Photographers. 
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Code No. Occupation 


Physicians and surgeons. 

Teachers (not elsewhere specified). 

Engineers, technical (civil, mechanical, electrical, etc.). 
Nurses, trained. 

Veterinary surgeons. 

Librarians. 

Social and welfare workers. 

Abstracters, notaries, and justices of peace. 

Other occupations falling under Class I, as explained in text. 


II. SKILLED AND SEMI-PROFESSIONAL WORKERS 


A. Agriculture 


Farm managers and foremen, gardeners. 


B. Forestry and Fishing 
Fishermen and oystermen. 
Foresters, forest rangers, and timber cruisers. 
Foremen, inspectors, scalers, and surveyors in lumbering oper- 
ations. 


C. Extraction of Minerals 
Mine foremen, overseers, and inspectors. 


D. Manufacturing and Mechanical Industries 


Apprentices in all trades. 

Bakers. 

Blacksmiths. 

Forgemen and hammermen. 

Boilermakers. 

Brick and stone masons and tile layers. 
Cabinet makers. 

Carpenters. 

Compositors, linotypers, and typesetters. 
Coopers. 

Dressmakers. 

Dyers. 

Electricians. 

Electrotypers, stereotypers, and lithographers. 
Engineers (stationary), cranemen, hoistmen, etc. 
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Code No. Occupation 

Engravers. 

Filers, grinders, buffers, and polishers. 

Firemen (except locomotive and fire department). 

Foremen and overseers (manufacturing). 

Furnace men, smelter men, heaters, puddlers, etc. 

Glass blowers. 

Jewelers, watchmakers, goldsmiths, and silversmiths (manu- 
facturing). 

Loom fixers. 

Machinists, millwrights, and toolmakers. 

Mechanics (not otherwise specified). 

Millers. 

Milliners. 

Moulders, founders, and casters. 

Oilers of machinery. 

Painters, glaziers, varnishers, enamelers, etc. 

Paper hangers. 

Pattern and model makers. 

Piano and organ tuners. 

Plasterers and cement finishers. 

Plumbers and gas and steam fitters. 

Pressmen and plate printers. 

Rollers and roll hands. 

Roofers and slaters. 

Sawyers. 

Shoemakers and cobblers (not in factory). 

Stone cutters. 

Structural iron workers. 

Tailors. 

Tinsmiths and coppersmiths. 

Upholsterers. 

All other skilled and semi-professional workers in manufactur- 
ing and mechanical industries. 


E. Transportation and Communication 


Boatmen, canalmen, and lock keepers. 

Captains, masters, marine engineers, mates and pilots. 

Chauffeurs, truck, bus and tractor drivers, draymen and 
teamsters. 
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Code No. Occupation 


56 Railroad (steam and street) conductors, brakemen, baggage- 
men, switchmen, flagmen and yardmen; ticket and station 
agents; foremen and overseers. 

Railroad (steam and street) engineers, firemen, and motormen. 

Postmasters, mail carriers, and clerks. 

Telephone, telegraph, radio operators, and linemen. 

Express agents and messengers. 

Other skilled and semi-professional workers in transportation 
and communication. 


F. Trade 


Advertising agents. 

“Clerks,” decorators, and window dressers in stores. 

Commercial travellers. 

Deliverymen. 

Floorwalkers, buyers, foreman, and overseers in stores. 

Salesmen (auctioneers, canvassers, demonstrators, sales agents, 
insurance and real estate agents). 

Undertakers. 

Other skilled and semi-professional workers in trade. 


G. Public Service 


Firemen (fire department). 

Guards, watchmen, and doorkeepers. 
Marshals, sheriffs, detectives, etc. 

Policemen. 

Soldiers, sailors, and marines. 

Other public servants, not elsewhere specified. 


g 
g 
é 
¢ 
; 
' 
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H. Professional Service 


Attendants, assistants, and helpers in professional pursuits. 
Other professional and semi-professional workers, not else- 
where specified. 


I. Domestic and Personal Service 


Barbers, hairdressers, manicurists, and bootblacks. 

Boarding and lodging house keepers. 

Nurses (not trained). 

Other domestic and personal services, not elsewhere specified. 
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Code No. Occupation 


aggage- J. Clerical Occupations 

station Accountants, auditors, bookkeepers, and cashiers. 
Agents, collectors, and credit men. 

formen. Clerks (except “clerks in stores” and mail clerks). 
Stenographers and typists. 
Other clerical occupations, not elsewhere specified. 


rtation III. LABORERS—-UNSKILLED AND SEMI-SKILLED 


Farm laborers. 

Miners (including all operatives in extraction of minerals). 

Factory and shop operatives and laborers. 

Longshoremen, stevedores, sailors, and deckhands. 

Lumbermen, raftsmen, and woodchoppers. 

Laborers in garages and stables; on roads and streets; and for 
truck, transfer, bus and cab companies. 

Railroad (steam and street) laborers. 

Laborers in public service. 

Laborers in connection with professional pursuits. 

Elevator tenders. 

Janitors and sextons. 

Porters. 

Domestic servants. 

Waiters. 

Messenger, errand, and office boys. 

Theater ushers. 

Cleaners (charwork). 

Laborers in trade. 


“Unemployed” on account of depression—no further speci- 
fication. 
Laborers, not otherwise specified. 


INDEX TO CODE 


A Agents, not otherwise specified, 79 
Abstracters, 1B Amusement enterprises, owners, man- 
Accountants, 78 agers and officials of, B6 
Actors, X1 Apprentices, 15 
Advertising agents, 60 Architects, X2 
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Army officers, Xo 
Artists, X3 
Assayers, X5 
Assistants (professional service), 72 
Attendants (professional service), 72 
Auctioneers, 65 
Auditors, 78 
Authors, X4 
B 


Baggagemen, 56 
Bakers, 16 
Bankers, Bo 
Barbers, 74 
Blacksmiths, 17 
Boarding-house keepers, 75 
Boatmen, 53 
Boilermakers, 19 
Bookkeepers, 78 
Bootblacks, 74 
Brakemen, 56 
Brick masons, 2B 
Brokers, Bo 
Buffers, 29 
Builders, XB 
Building contractors, XB 
Bus company laborers, 86 
Bus drivers, 55 
Buyers (in stores), 64 
_* 

Cab companies, owners, managers and 

officials of, B3 
Cab company laborers, 86 
Cabinet makers, 2X 
Cafés, owners, managers and officials 

of, Bs 
Canal men, 53 
Canvassers, 65 
Capitalists, 00 
Captains (vessel), 54 
Carpenters, 20 
Cashiers, 78 
Casters, 38 
Cement finishers, 42 
Chauffeurs, 55 
Chemists, X5 
Chiropractors, oI 
Civil engineers, 05 


Cleaners (charwork), 95 
Cleaning establishments, owners, man- 
agers and officials of, B7 ° 
Clergymen, X6 
Clerks (except “clerks” in stores and 
mail clerks), 8B 
“Clerks” (in stores), 61 
Cobblers, 48 
Collectors, 79 
College officials, X7 
College presidents, X7 
College professors, X7 
Commercial travellers, 62 
Compositors, 21 
Conductors (railroad and bus), 56 
Contractors, building, XB 
Coopers, 22 
Coppersmiths, 50 
Cranemen, 27 
Credit men, 79 
D 
Deckhands, 84 
Decorators (in stores), 61 
Deliverymen, 63 
Demonstrators, 65 
Dentists, X8 
Designers, X9 
Detectives, 7B 
Domestic servants, 91 
Doorkeepers, 69 
Draftsmen, X9 
Draymen, 55 
Dressmakers, 23 
Dyeing establishments, owners, man- 
agers and officials of, B7 
Dyers, 24 
E 
Editors, X4 
Electrical engineers, 05 
Electricians, 25 
Electrotypers, 26 
Elevator tenders, 9B 
Enamelers, 4B 
Engineers, civil, 05 
Engineers, electrical, 05 
Engineers, locomotive, 57 
Engineers, marine, 54 
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Engineers, mechanical, 05 
Engineers, stationary, 27 
Engineers, technical, 05 
Engravers, 28 
Errand boys, 93 
Exporters, B4 
Express agents, 6B 
Express messengers, 6B 
F 
Factory laborers, 83 
Factory operatives, 83 
Farm laborers, 81 
Farm managers and foremen, 10 
Farm owners, Br 
Filers, 29 
Firemen (except locomotive and fire 
department), 3B 
Firemen, fire department, 68 
Firemen, locomotive, 57 
Fishermen, 11 
Flagmen, 56 
Floorwalkers, 64 
Foremen (in stores), 64 
Foreman (manufacturing industries), 
3X 
Foreman (railroad), 56 
Foresters, 12 
Forest rangers, 12 
Forgemen, 18 
Founders, 38 
Furnace men, 30 
G 
Garage laborers, 86 
Garages, owners, managers and offi- 
cials of, B3 
Gardeners, 10 
Gas fitters, 43 
Glass blowers, 31 
Glaziers, 4B 
Goldsmiths, 32 
Grinders, 29 
Guards (public service), 69 
H 
Hairdressers, 74 
Hammermen, 18 
Healers, o1 
Heaters, 30 


Helpers (professional service), 72 
Hoistmen, 27 
Hostlers, 86 
Hotels, owners and managers of, Bs 
I 
Importers, B4 
Inspectors, lumbering, 13 
Insurance agents, 65 
Insurance companies, owners, mana- 
gers and officials of, B4 
Inventors, X9 
J 
Janitors, 9X 
Jewelers (manufacturing), 32 
Judges, oB 
Justices, oB 
Justices of peace, 1B 
L 
Laborers, in trade, 96 
Laborers (not otherwise specified), 99 
Laborers (professional pursuits), 89 
Laborers (public service), 88 
Laundries, owners, managers and offi- 
cials of, B7 
Lawyers, oB 
Librarians, 08 
Linemen, 59 
Linotypers, 21 
Lithographers, 26 
Lock keepers, 53 
Lodging house keepers, 75 
Log camps, owners, managers and 
officials of, BX 
Longshoremen, 84 
Loom fixers, 33 
Lumber companies, owners, managers 
and officials of, BX 
Lumbering, foremen, inspectors, scal- 
ers, sawyers, 13 
Lumbermen, 85 
Lunchrooms, owners and managers of, 
Bs 
M 
Machinists, 34 
Mail carriers, 58 
Mail clerks, 58 
Manicurists, 74 
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Manufacturers, B2 
Manufacturing establishments, mana- 
gers and officials of, B2 
Marine Corps officers, Xo 
Marine engineers, 54 
Marines, 70 
Marshals, 7B 
Masters (vessel), 54 
Mates (vessel), 54 
Mechanical engineers, 05 
Mechanics, 35 
Messengers, 93 
Metallurgists, X5 
Millers, 36 
Milliners, 37 
Millwrights, 34 
Mine foremen, overseers and inspec- 
tors, 14 
Mine owners, managers and officials, 
Bo 
Miners, 82 
Model makers, 40 
Money lenders, Bg 
Motormen, 57 
Moulders, 38 
Musicians, oX 
N 
Naval officers, Xo 
No information, BB 
No occupation, 00 
Notaries, 1B 
Nurses, not trained, 76 
Nurses, trained, 06 
O 
Office boys, 93 
Oilers, 39 
Organ tuners, 41 
Osteopaths, o1 
Overseers, in manufacturing indus- 
tries, 3X 
Overseers, in stores, 64 
Overseers (railroad), 56 
Oystermen, II 
Pp 
Painters, 4B 
Paper hangers, 4X 
Pattern makers, 40 


Photographers, 02 

Physicians, 03 

Piano tuners, 41 

Pilots, 54 

Plasterers, 42 

Plate printers, 44 

Plumbers, 43 

Policemen, 7X 

Polishers, 29 

Porters, 90 

Postmasters, 58 

Pressing establishments, owners, man- 
agers and officials of, B7 

Pressmen (printing), 44 

Professors, college and university, X7 

Public service officials, Xo 

Puddlers, 30 

R 

Radio operators, 59 

Raftsmen, 85 

Railroad laborers, 87 

Railroad officials, XX 

Real estate agents, 65 

Real estate companies, owners, mana- 
gers and officials of, B8 

Religious workers, X6 

Rentiers, oo 

Reporters, X4 

Restaurants, owners and managers of, 
B5 

Retail dealers, B4 

Retail establishments, owners, mana- 
gers and officials of, B4 

Retired persons, 00 

Road laborers, 86 

Rollers, 45 

Roll hands, 45 

Roofers, 46 

3 

Sailors (merchant marine), 84 

Sailors (public service), 70 

Sales agents, 65 

Salesmen, 65 

Sawyers, 47 

Scalers, lumbering, 13 

School teachers, 04 

Sculptors, X3 
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Servants, domestic, 9! 
Sextons, 9X 
Sheriffs, 7B 
Shoemakers (not in factory), 48 
Shop laborers, 83 
Shop operatives, 83 
Showmen, XI 
Silversmiths, 32 
Slaters, 46 
Smeltermen, 30 
Social workers, 09 
Soldiers, 70 
Station agents, 56 
Steam fitters, 43 
Stenographers, 8X 
Stereotypers, 26 
Stevedores, 84 
Stone cutters, 49 
Stone masons, 2B 
Street laborers, 86 
Structural iron workers, 5B 
Superintendents, railroad, XX 
Surgeons, 03 
Surveyors, in lumbering operations, 13 
Switchmen, 56 
T 

Tailors, 5X 
Teachers, 04 
Teachers of art, X3 
Teachers of music, oX 
Teamsters, 55 
Technical engineers, 05 
Telegraph operators, 59 
Telephone operators, 59 
Theater ushers, 94 
Theaters, owners, managers and offi- 

cials of, B6 
Ticket agents, 56 
Tile layers, 2B 


Timber camps, managers and officials 
of, BX 
Timber camps, owners of, BX 
Timber cruisers, 12 
Tinsmiths, 50 
Toolmakers, 34 
Tractor drivers, 55 
Trained nurses, 06 
Transfer companies, owners, mana- 
gers and officials of, B3 
Transfer company laborers, 86 
Truck drivers, 55 
Trucking company laborers, 86 
Trucking companies, owners, mana- 
gers and officials of, B3 
Typesetters, 21 
Typists, 8X 
U 
Undertakers, 66 
“Unemployed”—depression, 98 
University officials, X7 
University presidents, X7 
University professors, X7 
Upholsterers, 51 
Vv 
Varnishers, 4B 
Veterinary surgeons, 07 
WwW 
Waiters, 92 
Watchmakers, 32 
Watchmen, 69 
Welfare workers, 09 
Wholesale establishments, owners, 
managers and officials of, B4 
Window dressers, 61 
Wood choppers, 85 
Y 
Yardmen, 56 
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KENELM DIGBY, SEVENTEENTH CENTURY 
PSYCHOTHERAPIST * 


BY WILLIAM M. GAFAFER 





In the byways of the history of science there are few subjects that 
are more curious and more fascinating than the sympathetic cure of 
wounds. One of the sympathetic cures was the sympathetic powder and 
intimately associated with it is the name of Sir Kenelm Digby of whom 
it is said that he was the first to introduce it into England. 

Digby, knight, member of the first Council of the Royal Society, 
writer, traveller, linguist, diplomatist, pirate, philosopher, prisoner, 
political exile, believer in astrology and alchemy, culinary expert * and 
friend of Ben Jonson, James Howell and Clarendon, was born in 1603,’ 


* Paper No. 182 from the Department of Biostatistics, School of Hygiene and 
Public Health, The Johns Hopkins University, Baltimore, Maryland. 

Further details concerning the life of Kenelm Digby may be found in Private 
Memoirs of Sir Kenelm Digby, . . . written by Himself, Now First Published 
from the Original Manuscript, 8vo, London, 1827; the D. N. B.; Wood’s Athenae 
O-xonienses; Clarendon’s Life, 3v., 8vo, Oxford, 1759 (v. I, pp. 33-34), and the 
Preface by John Bruce to his edition from the original autograph manuscript of 
the Journal of a Voyage into the Mediterranean by Sir Kenelm Digby, A.D. 1628, 
4to, Camden Society [Pub. No. 96], 1868. 

See also the Index-Catalogue of the Library of the Surgeon-General’s Office, 
United States Army, under Sympathy (Cures by), and T. J. Pettigrew, On 
Superstitions Connected with the History and Practice of Medicine and Surgery, 
8vo, London, 1844 (pp. 157-167). 

*See his The Closet Opened, Whereby is Discovered Several Ways for making 
of Metheglin, Syder, Cherry-Wine, &c. together with Excellent Directions for 
Cookery, also for Preserving, Conserving, Candying, 8vo, London, 1677. An 
octavo edition with an introduction, notes and a glossary by Anne Macdonell ap- 
peared in London in 1910. 

* According to Jonson, John Aubrey, Richard Ferrar and others, the day of 
birth was June 11. On the same day in 1628 Digby was victorious at Scanderoon, 
and on the same day in 1665 he died. John Bruce, loc. cit., p. xii, concluded after 
an examination of one of Digby’s manuscripts that the day of birth was July 11. 
Jonson in Underwoods couched his belief in the following : 


Witness his action done at Scanderoon, 
Upon his birth-day, the eleventh of June. 


Aubrey in his Miscellanies upon Various Subjects [first issued in 1696], 8vo, 
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the year his father was knighted by James I and two years before his 
father was executed for taking a leading part in the Gunpowder Plot. 
The son was brought up in the lap of Romanism, was exposed to Prot- 
estantism for a decade and in 1636 he again embraced his original faith. 
About 1618 he was sent to Oxford where Thomas Allen (1542-1632) 
became his pro-guardian. “There was,” writes Aubrey,’ “a great friend- 
ship between him and Mr. Thomas Allen; whether he was his scholar 
I know not. Mr. Allen was one of the learnedest men of this nation in 
his time, and a great collector of good bookes, which collection Sir 
Kenelm bought (Mr. Allen enjoyeing the use of them for his life) to 
give to the Bodlean Library, after Mr. Allen’s decease, where they now 
are.” Digby left Oxford after two years and spent the following three 
on the continent. He was knighted in 1623. And about two years later 
“much against his mother’s etc. consent he maried that celebrated beautie 
and courtezane, Mrs. Venetia Stanley, whom Richard earle of Dorset 
kept as his concubine, had children by her, and setled on her an annuity 
of 500 li. per annum; which after Sir Kenelm Digby maried was un- 
payed by the earle; and for which annuity Sir Kenelm sued the earle, 
after mariage, and recovered it. He would say that a handsome lusty 
man that was discreet might make a vertuose wife out of a brothel- 
house. . . . She died suddenly, and hard-hearted woemen would 
censure him severely.” * 

About a year or two after his marriage Digby introduced to the 
public his sympathetic cure of wounds by means of the powder of 
sympathy. This appeared in the form of a book about thirty years later 


London, 4th ed., 1857, writes on pages 4 and 5, “Sir Kenelm Digby . . . was born 
and died on the eleventh of June, and also fought fortunately at Scanderoon the 
same day. Hear his epitaph composed by Mr. Ferrar, . . . 

Under this stone the matchless Digby les, 

Digby the great, the valiant and the wise: 

This age’s wonder for his noble parts; 

Skill’d in six tongues, and learn’d in all the arts. 

Born on the day he died, th’ eleventh of June, 

On which he bravely fought at Scanderoon. 

’Tis rare that one and self-same day should be 

His day of birth, of death, of victory.” 
Note: Scanderoon is the present Gulf of Iskanderun, an arm of the Mediterranean, 
northeast of the island of Cyprus. 


‘Brief Lives,’ chiefly of Contemporaries, set down by John Aubrey, between 


the years 1669 and 1696, edited by A. Clark, av., 8vo, Oxford, 1898; v. 1, p. 225. 
*Clark, loc. cit., v. 1, p. 226. 
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in 1658. In 1627 “after many discourses in his understanding he 
[Digby] concluded that it was necessary for him to employ himself on 
some generous action that might give testimony to the world how his 
affections [to Venetia] had nothing impaired the nobleness of his mind 
. whereupon he resolved to undertake speedily something that 
might tend to the King’s service, and gain himself honour and 
experience.” ® 
Thus originated the expedition to the Mediterranean, and so at the 
age of twenty-four another pirate was born. It is sufficient to say here 
that the expedition was successful and was hailed by the dispirited 
English public of that unfortunate period with loud acclamation. Dur- 
ing the entire voyage, from December 22, 1627, through February 3, 
1629, Digby religiously made entries in his day book. To proceed with- 
out sampling the book would be unfair to both the reader and the sub- 
ject. Perhaps the most appropriate entry to choose occurs on “his day 
of birth, of death, of victory.” This was made on June II, 1629, at 
Scanderoon, and reads as follows: ® 


The 11. in the forenoone my boate came backe to me, who brought me certaine 
newes that in the roade were 4 French vessels, whereof one was come in but a day 
before, and had still a hundred thousand reals of eight abord her; that withall 
there were 2 English shippes, 2 Venice galliegrosses, and 2 of their galliones. | 
stood in with the roade as fast as I could, but before, hauing first made a short 
speech to encourage my men, I sent my sattia with letters to the Venetian General 
and the English Captaines, to acquaint them who I was, contriuing it so that my 
letters should be deliuered euen as I came within shott. The Venetian General] 
treated my men ill, and sent me word he would sinke my shippes if I went not 
immediately out of the roade. He did his best, and shott att my flagge, but after I 
had endured 8 shotte from him patiently, and saluted him with gonnes from him 
[sic], I then fell vpon his vessels with all my might. It continued a cruell fight for 
about 3 houres. It was most part calme, else I had offended him much more. 
Towardes night the wind freshed; then I prepared to bord the gallioones, and so 
meaned to stemme the galeazzes, for I could easily gett the wind of them, hauing 
much maimed their oares, and they being so frighted (as it appeared by their 
working and the issue) that they lost all their aduantages. Then the Generall sent 
to me beseeching peace, and acknowledging his error in a verie abiect manner, 
hauing hoissed his yardes atrippe to be gone out of the roade in case I refused it. 
Att the English Viceconsuls entreatie (who came abord me) I granted it to him, 
but somewhat upon hard termes, the principall of which was that he should 
abandon the French to my discretion. I had taken them all but one, who was runne 
aground. During our fight they had carried all their goods on shore. Then I sent 


* Quoted by Bruce, loc. cit., p. xxxi. 
* Bruce, loc. cit., pp. 38-40. 
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to take the gunnes and any thing of value out of them, and to fire the vessels, but 
the Viceconsul representing to me how much our nation might suffer in hauanias 
(though I had fairely taken them, they beginning with me, not I with them,) I 
onely tooke away their flagges and some brasse bases for my boates heads, and 
sent for my men off of them, and the next day rendered them to their owners. . . . 
Whiles I stayed here the Venetians quitted to me the signiority of the roade. 
The weather was extreme hott; the brize comes from the sea duely euerie day 
about noone, and continueth till sunnesett, which bloweth the clowdes that way, and 
the land is so high that they can not passe it, so that the hils are euer couered with 
fogges, which maketh the place exceedingly vnwholesome; and, because the windes 
can not refine the aire, those cloudes being alwayes permanent engender much cor- 
ruption and stinkes, which we were annoyed with if att any time (as vsually in the 
night) any breath came of from the shore. Our men were verie sensible of the 
badnesse of the aire, and generally all broke out in their bodies to a sharpe itch. 


We pass rapidly over Digby’s prison sojourn of 1642" and period of 
exile to his election on December 12, 1660, to the “Invisible College.” 
John Austen and George Bate were the others elected on the same day. 
The Invisible College became the Royal Society when it was granted a 
Charter of Incorporation by Charles II on July 15, 1662. The second 
Royal Charter, dated April 22, 1663, named the first Council of twenty- 
one members. This list of names is of considerable interest and since 
it has not been published recently we reprint it here. The following per- 
sons constituted the first Council of the Royal Society: William 
Brouncker (Pres.), Robert Moray, Robert Boyle, William Brereton, 
Kenelm Digby, Gilbert Talbot, Paul Neile, Henry Slingsby, William 
Petty, Timothy Clarke, John Wilkins (Sec.), George Ent, William 
Erskyn, Jonathan Goddard, William Balle (Treas.), Matthew Wren, 
John Evelyn, Thomas Henshaw, Dudley Palmer, Abraham Hill and 
Henry Oldenburg (Sec.). Besides the twenty-one members of the 
Council there were ninety-eight original Fellows. Among these were 
Ashmole, Aubrey, Barrow, Croone, Dryden, Glisson, Graunt, Huyghens, 
Pell, Wallis and Christopher Wren.* It must not be forgotten that with 


*“Sir Kenelm Digby was several times taken and let go again, at last impris- 
oned in Winchester House. I can compare him to nothing, but to a great fish that 
we catch and let go again; but still he will come to the bait; at last therefore we 
put him into some great pond for store.” The Table Talk of John Selden [first 
issued in 1689], edited by S. H. Reynolds, 8vo, Oxford, 1892; pp. 82-83. 

*In this connection see Thomas Sprat, The History of the Royal Society of 
London, 4to, London, 3rd ed., 1722; Thomas Birch, The History of the Royal 
Society of London, 4v., 4to, London, 1756-57; Thomas Thomson, History of the 
Royal Society, 4to, London, 1812; C. R. Weld, A History of the Royal Society, 2v., 
8vo, London, 1848; H. B. Wheatley, The Early History of the Royal Society 
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the formation of the Society there came into being, very naturally, 
considerable opposition to its aims and its ideals. The Fellows were 
reminded periodically that they were wasting their time writing trivial 
and absurd papers, and the knowledge possessed by many of them was 
not always respected. Thus, the mathematician De Morgan as late as 
1830, remarked ° after he was encouraged to look forward to the F. R. §S, 
“Umph! thought I, for I had that day heard of some recent elections the 
united science of which would not have demonstrated I, 1, nor explained 
the action of a pump. Truly an elevation to look up at!” A story at- 
tributed to Sir John Hill *° is repeated but not believed by De Morgan™ 
and illustrates well the feeling towards the Society in its youth. Hill, 
so the story goes, reported to the Society that a sailor had broken his leg 
as a result of falling from the masthead, that tar water (a panacea of 
the period) and bandages were applied, and in three days the leg was 
as well as ever. While the Society was gravely weighing the communi- 
cation a second one came from Sir John exclaiming that he had for- 
gotten to say that the leg was a wooden one. It is not surprising that 
Wheatley, the antiquary and bibliographer, in a paper which he read 
before the Sette of Odd Volumes in 1894, dismissed Hill rather im- 
patiently with, “During his reign [President Martin Folkes’] many 
inappropriate papers were printed in the Philosophical Transactions, and 
thus some justification was given for the flippant and ignorant criticisms 
of the mountebank Sir John Hill.” ** 


(Sette of Odd Volumes, Privately Printed Opuscula, No. 35, limited to 249 copies), 
16mo, Hertford, 1905, and The Record of the Royal Society of London, 4to, 
London, 3rd ed., 1912. 

See also a delightful paper with pages in facsimile from Sprat and Birch by 
John F. Fulton, “The Rise of the Experimental Method: Bacon and the Royal 
Society of London,” Yale J. Biol. & Med., 3: 299-320, 1930-31. 

* Augustus De Morgan, A Budget of Paradoxes [first issued in 1872], edited by 
D. E. Smith, 2v., 8vo, Chicago and London, 2nd ed., 1915; v. 1, p. 26. Pages 21-30 
of volume one contain a satirical account of the Royal Society that is rarely, if 
ever, alluded to. 

* For biting satire see Hill’s Review of the Works of the Royal Society of 
London, 4to, London, 1751. This work had an excellent effect on the quality of 
subsequent papers by the Fellows. The book is referred to by Thomson, Joc. cit., 
p. 12; by Weld, loc. cit., v. 1, pp. 484-486, and by De Morgan, loc. cit., p. 21. See 
The Record, mentioned above, pp. 41-47, for references to other authors of depre- 
ciatory remarks, e. g., Shadwell, Samuel Butler, Addison, Steele, Swift and Pope. 

* Loc. cit., v. 1, p. 23. 

* Loc. cit., p. 20. 
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We return now to Digby’s book on the powder of sympathy which 
was first published as indicated above in 1658. The title of the third 
English edition of 1660 which we have before us reads as follows, A 
Late Discourse Made in a Solemne Assembly of Nobles and Learned 
Men at Montpellier in France, Touching the Cure of Wounds by the 
Powder of Sympathy; With Instructions how to make the said Powder ; 
whereby many other Secrets of Nature are unfolded.* The first edi- 
tion appeared in French, in Paris, 1658; other French editions were 
published in 1669 (Paris), 1673 (Rouen), 1681 (Paris), and 1894 
(Paris, reprint of the 1681 edition). The first and second English edi- 
tions appeared in London in 1658, and the third and fourth, also in 
London, in 1660 and 1664, respectively. A Dutch edition was published 
in Haarlem in 1661. The third German edition appeared in Frankfurt 
in 1664, and the seventh in Ratzeburg in 1718. In London, 1669, the 
Discourse was printed with a separate title-page in Digby’s Of Bodies, 
and of Mans Soul, to Discover the Immortality of Reasonable Souls; 
With two Discourses: Of the Powder of Sympathy, and Of the Vege- 
tation of Plants. This book is a quarto with the Discourse appearing 
on pages 145-205 in the second pagination. 

The title-page of the third edition of the Discourse is reproduced 
and appears as figure I. 

In the early pages of the Discourse Digby before an assembly of 
nobles and learned men in Montpellier reminds his listeners that he would 
be very sorry if they should doubt the efficacy of the powder of sym- 
pathy and proceeds to describe an instance in which the powder effected 
acure. The subject of this cure was none other than James Howell, the 
author of the fascinating and at one time popular Familiar Letters. 

™See reproduced title page (figure 1). A description of the book follows: 

1zmo. A-G™”. [10] + 152 + [6] pp. 28 lines + pagination line and signature 
and catchword line, 11.3 (12.3) x 5.7 cm. Page size, 14.0 x 8.3 cm. 

Ar title; Ar” blank; A2*-A3* dedication to John Digbye [the author’s son] 
by R. White; A3” blank; A4 “An Extract of the Royall priviledge in France for 
printing the said Discourse” 21 Dec. 1657; A5 “An Information to the Knowing 
Reader” by R. White; A6* (p. 1)-Go” (p. 152) text of the Discourse; G1o*-G11" 
“A Table of the most excellent things delivered in this Discourse”; G12* catalogue 
of books sold by Davile]s; G12” advertisement of “Lozanges . . . for the cure 
of Consumptions, Coughs, Catharrs, Astma’s, Hoarseness, and all other diseases 
incident to the Lungs, and a soveraign Antidote against the Plague, and all other 
contagious diseases, and obstructions of the Stomach . . .” 

“James Howell, Epistolae Ho-Elianae; Familiar Letters, Domestick and 


Foreign, 8vo, London, 8th ed., 1713. Agnes Repplier’s well-edited and typograph- 
ically excellent reprint appeared in two volumes, octavo, in Boston in 1907. 
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Howell was an enthusiastic Royalist and was for this reason, so he 
himself records, imprisoned in the Fleet (1643-1651), and there he 
chiefly wrote the letters to imaginary correspondents. For quotation we 
have selected pages 6-14 of the Discourse where Digby deals with 
Howell’s cure, relates how he, Digby, obtained knowledge of the powder 
and explains how that knowledge became subsequently “so divulged that 
now there is scarce any Country-Barber but knows it.” The quota- 
tion follows: 


Mr. James Howel, (well known in France, by his Writings, and particularly 
by his Dendrologia, translated into French by Monsieur Baudoin) coming by 
chance as two of his best friends were fighting in Duel, he did his endeavour to 
part them, and putting himself between them, seized with his left hand upon the 
hilt of the sword of one of the Combatants, while with his right hand he laid hold 
of the blade of the other: they being transported with fury one against the other, 
strugled to rid themselves of the hindrance their friend made that they should not 
kill one another ; and one of them roughly drawing the blade of his sword, cuts to 
the very bone the nerves, and muscles, and tendons of Mr. Howels hand; and then 
the other disingaging his hilts, gave a crosse blow on his adversaries head, which 
glanced towards his friend, who heaving up his sore hand to save the blow, he was 
wounded on the back of his hand, as he had been before within. It seems some 
strange Constellation reigned then against him, that he should lose so much blood 
by parting two such dear friends, who had they been themselves, would have 
hazarded both their lives to have preserved his: but this unvoluntary effusion of 
bloud by them, prevented that which they should have drawn one from the other: 
For they seeing Mr. Howels face besmeared with blood, by heaving up his wounded 
hand, they both ran to embrace him; and having searched his hurts, they bound 
up his hand with one of his garters, to close the veines which were cut, and bled 
abundantly. They brought him home; and sent for a Surgeon. But this being 
heard at Court, the King sent one of his own Surgeons, for his Majesty much 
affected the said Mr. Howel. 

It was my chance to be lodged hard by him; and four or five dayes after, as I 
was making my self ready, he came to my House, and prayed me to view his 
wounds, for I understand, said he, that you have extraordinary remedies upon such 
occasions, and my Surgeons apprehend some fear, that it may grow to a Gangrene, 
and so the hand must be cut off. In effect, his countenance discovered that he was 
in much pain, which he said was unsupportable, in regard of the extream inflam- 
mation: I told him that I would willingly serve him, but if haply he knew the 
manner how I would cure him, without touching or seeing him, it may be he would 
not expose himself to my manner of curing, because he would think it peradventure 
either ineffectual, or superstitious: he replied, That the wonderful things which many 
have related unto me, of your way of curing, makes me nothing doubt at all of its 
efficacy; and all that I have to say unto you, is comprehended in the Spanish 
Proverb, Hagase el milagro, y hagalo Mahoma, Let the miracle be done though 
Mahomet do it. 
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I asked him then for anything that had the blood upon it, so he presently sent 
for his Garter, wherewith his hand was first bound: and having called for a Bason 
of water, as if I would wash my hands; I took a handfull of Powder of Vitriol,™ 
which I had in my study, and presently dissolved it. As soon as the bloody garter 
was brought me, I put it within the Bason, observing in the interim what Mr, 
Howel did, who stood talking with a Gentleman in a corner of my Chamber, not 
regarding at all what I was doing: but he started suddenly, as if he had found 
some strange alteration in himself; I asked him what he ailed? I know not what 
ailes me, but I find that I feel no more pain, methinks that a pleasing kind of 
freshnesse, as it were a wet cold Napkin did spread over my hand, which hath 
taken away the inflamation that tormented me before; I replyed, since that you 
feel already so good an effect of my medicament, I advise you to cast away all your 
playsters, onely keep the wound clean, and in a moderate temper twixt heat and 
cold. This was presently reported to the Duke of Buckingham, and a little after 
to the King, who were both very curious to know the issue of the businesse, which 
was, that after dinner I took the garter out of the water, and put it to dry before 
a great fire; it was scarce dry, but Mr. Howels servant came running, and told 
me, that his Master felt as much burning as ever he had done, if not more, for the 
heat was such, as if his hand were twixt coales of fire: I answered, that although 
that had happened at present, yet he should find ease in a short time; for I knew 
the reason of this new accident, and I would provide accordingly, for his Master 
should be free from that inflammation, it may be, before he could possibly return 
unto him: but in case he found no ease, I wished him to come presently back again, 
otherwise, he might forbear coming. Thereupon he went, and at the instant I did 
put again the garter into the water; thereupon he found his Master without any 
pain at all. To be brief, there was no sense of pain afterward; but within five or 
six dayes the wounds were cicatrized, and entirely healed. King James required a 
punctuall information of what had passed touching this cure: and after it was 
done and perfected, his Majesty would needs know of me how it was done, having 
drolled with me first (which he could do with a very good grace) about a Magician 
and a Sorcerer; I answered, That I should be always ready to performe what his 
Majesty should command; but I most humbly desired him, before I should passe 
further, to tell him what the Author, of whom I had the Secret, said to the great 
Duke of Tuscany, upon the like occasion. It was a religious Carmelite, that came 
from the Jndies and Persia to Florence, he had also been at China, who having 
done many marvellous cures with his powder, after his arrivall to Tuscany, the 
Duke said he would be very glad to learn it of him: It was the father of the 
Great Duke who governs now. The Carmelite answered him, That it was a secret 
which he had learnt in the oriental parts, and he thought there was not any who 
knew it in Europe but himself, and that it deserved not to be divulged, which could 
not be done, if his Highness would meddle with the practise of it, because he was 
not likely to do it with his own hands, but must trust a Surgeon, or some other 


*“The sympathetic powder . . . consisted, it is said, of nothing more than 
green vitriol, first dissolved in water and afterward recrystallized or calcined in 
the sun.” F. H. Garrison, An Introduction to the History of Medicine, 8vo, 
Philadelphia and London, 2nd ed., 1917; p. 279. 
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servant, so that in a short time divers others would come to know it as well as 
himself. But a few moneths after I had opportunity to do an important courtesie 
to the said Fryer, which induced him to discover unto me his secret, and the same 
year he returned to Persia; insomuch, that now there is no other knows this secret 
in Europe but my self: The King replied, That he needed not apprehend any fear 
that he would discover, for he would not trust anybody in the World to make 
experience of his secret, but he would do it with his own hands, therefore he would 
have some of the Powder; which I delivered, instructing him in all the circum- 
stances. Whereupon his Majesty made sundry proofs, whence he received singular 
satisfaction. 

In the interim, Doctor Mayerne, his first Physitian watched to discover what 
was done by this secret, and at last he came to know that the King made use of 
Vitriol. Afterwards he accosted me, saying, he durst not demand of me my secret, 
because I made some difficulty to discover it to the King himself. But having 
learnt with what matter it was to be done, he hoped that I would communicate unto 
him all the circumstances how it is to be used; I answered him, That if he had 
asked me before, I would have frankly told him all, for in his hands there was no 
feare that such a secret should be prostituted, and so I told him all. A little after 
the Doctor went to France, to see some fair Territories that he had purchased near 
Geneva, which was the Barony of Aubonne. In this voyage he went to see the 
Duke of Mayerne, who had been a long time his friend and protector, and he 
taught him this secret, whereof the Duke made many Experiments, which if any 
other but a Prince had done, it may be they had passed for effects of Magick and 
Enchantments. 

After the Dukes death, who was killed at the siege of Montauban, his Surgeon 
who waited upon him in doing cures, sold this secret to divers Persons of Quality, 
who gave him considerable summes for it, so that he became very rich thereby. 
The thing being fallen thus into many hands, remained not long in terms of a 
Secret, but by degrees it came to be so divulged, that now there is scarce any 
Country-Barber but knows it. 


It is curious that the garrulous Howell never refers to his cure by 
the powder of sympathy in his Familiar Letters. He speaks of the 
powder as healing “at a distance without topical applications to the place 
affected,” ** and in a letter dated November 25, 1629, he congratulates 
Digby on his successful Mediterranean voyage.** 

De Morgan ** doubts Digby’s authorship of the Discourse, and re- 
calls that Birch in his History of the Royal Society makes no record of 
Digby’s introduction of the powder to the Society. Digby’s name in 
connection with the powder, however, is mentioned by Sprat*® when 
he quotes Vernatti thus, “ that much renowned sympathetical 
Powder of Sir Kenelm Digby.” 

* Loc. cit., p. 507. 

* Ibid., p. 210. 


* Loc. cit., v. 1, p. 108. 
* Loc. cit., p. 165. 
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NOTES 


ON SOME QUANTITATIVE EVIDENCE OF THE EFFECT 
OF THYROID DISORDER UPON THE BIRTH-RATE 


This study was conducted to discover whether any significant rela- 
tion exists between thyroid cisorder and the birth-rate. 

An abundance of clinical material has indicated the causal relation 
of certain endocrine disorders to female sterility. Rowe,' in a study of 
over 1,000 cases of sterility made under the Evans Memorial, found that 
endocrine disorders were frequent. He found the percentage of sterile 
marriages highest (35.3) in those showing ovarian disease, next (31.2) 
in the group showing thyroid disorders, and but slightly lower (28.8) 
in the women with pituitary disorder. In the non-endocrine group, 
infertility was definitely less frequent than in that showing endocrine 
disorders. Meaker? gives endocrine disorders an important place in 
the complexity of causal factors in sterility. Lawrence,* also at the 
Evans Memorial, found in 50 consecutive cases, 54 per cent of the 





women had definite pelvic hypoplasia. “Results of the study show high 
incidence of disturbed endocrine function associated with pelvic hypo- 
plasia. . . .”* Similar material has been contributed by many other 
clinicians.5 Dickinson,® however, did not find evidence that endocrine 
therapy reduced sterility. 


* Allan Winter Rowe. Endocrine studies—The influence of endocrines in ster- 
ility. J. A. M. A., 95: 1219-1221. Oct. 25, 1930. 

* Samuel R. Meaker. Constitutional factors in the causation of sterility. J. A. 
M. A., 92: 1493-1494. May 4, 1920. 

°C. H. Lawrence, Jr. Menstrual disorders in adolescent girls. Their signifi- 
cance and treatment. J. A. M. A., 95: 1148-1151. Oct. 18, 1930. 

* Ibid., p. 1150. 

* Adolphe Jacoby, M. D. Endocrine aspect of female sterility. Med. Rec., 
IOI: 239-41. Feb. 11, 1922. 

Wm. H. Cary and Robert T. Dickinson. Sterility and Conception Gyneco- 
logical and Obstetrical Monographs. Sum. Sup. 1928, pp. 1-11, N. A., Appleton. 

Donald Macomber. Ovarian deficiency as a cause of sterility. Amer. J. of 
Obst. & Gynec., 19: 739-747. June, 1930. 

Samuel R. Meaker. A working classification of the causes of sterility. J. A. 
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In order to make a quantitative test of the suggested relation between 
endocrine disorder and the birth-rate, as indicated by these clinical re- 
ports, it was decided to correlate the rates for simple goitre in the states 
of the Birth Registration area’ of the United States, and an index of 
fecundity for the Birth Registration area of the United States as of 
1920. Simple goitre was used because it is the only nation-wide index 
of endocrine disorder on record. This evidence consists of the physical 
examination of the second million drafted men of the U. S. Army of 
1918. While the incidence of goitre is higher in women than in men, 
presumably the ratio is fairly constant. 

The goitre data are for 1918 while the birth statistics are for 1920. 
In order to get an index of birth-rate it was necessary to derive a figure 
which we have called an index of fecundity. This was done by taking 
the ratio of the number of legitimate children born to mothers, 25-34 
years of age, to the number of married women, 25-34 years of age. 
Since the requisite marital statistics for 1918 were not available those 
for the nearest year, 1920, were chosen. Probably the change in the 
incidence of goitre in the two years would not be marked. 

Furthermore, the lower limit of 25 years of age was chosen in order 
to eliminate the possibility of the interference of birth control methods 
upon the birth-rate. That the use of contraceptives definitely tended to 
reduce births for married women under 25 years of age has been shown 
by Ogburn for the 1920 census.* Thirty-five years of age is arbitrarily 


M. A., 90: 111-114. Jan. 14, 1928. 

Emil Novak. Recent advances in the physiology of menstruation. J. A. M. A., 
94: 833-839. March 22, 1930. 

Oscar Riddle. Some interrelation of sexuality, reproduction and internal secre- 
tion. J. A. M. A., 92: 943-9050. March 23, 1920. 

I. C. Rubin. Ovarian hypofunction, habitually delayed and scanty menstruation 
in relation to sterility and lowered fertility. Amer. J. Obst. & Gynec., 18: No. 5, 
Nov. 1929. 

* Robert L. Dickinson and Wm. H. Cary. Sterility, analysis of cures and fail- 
ures. J. A. M. A., 88:1. Jan. 1, 1927. 

A. S. Parkes and J. C. Drummond. Relation between fatness and sterility. 
Brit. J. Exp. Path., 9: 63-9. April, 1928. 

'“Birth Registration Area composes 59.5 per cent of the total population of the 
U.S.” U.S. Birth Statistics, 1920, Sixth Annual Report. Introd. 

* Albert G. Love and Chas. B. Davenport. Defects Found in Drafted Men. 
U. S. Govt. Printing Office, Washington, 1920. 

*Ernest Rutherford Groves and William Fielding Ogburn. American Marriage 
and Family Relationships, p. 260. 
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TABLE 1 
Rank Correlation of Simple Goitre Ratio with the Index of Fecundity 
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* Love and Davenport, op. cit., p. 111. 
t Ratio of Births (Birth Statistics of Birth Registration Area of the U. S.) 
1920. 


established as the upper limit because it gives a good sample of the child- 
bearing period. 

The data for the birth records and the marital statistics were those 
published by the U. S. Bureau of the Census, 1920.”° 


* Department of Commerce, Bureau of the Census. 14th Census of the U. S., 
1920, Vol. 2, p. 410 ff. Also Birth Statistics of the Birth Registration Area of the 
U. S., 1920. Sixth Annual Report, p. 168-192. 
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The rank method of correlation was used to discover the effect of 
thyroid disorder upon the birth-rate. This correlation gave 


p = —.38 or r,."4= —.40 + .II. 
This coefficient while low is significant and clearly indicates the probable 


effect of thyroid disorder on the reduction of the birth-rate. 


L. S. CRESSMAN AND Epna C. SPENKER. 
UNIVERSITY OF OREGON. 
“ 1=ratio of thyroid disorder per 1,000 men, and 2= index of fecundity or 


ratio of births to married mothers between 25-34 to number of married women 
25-34 years of age. 
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WIscHENEWSKY, B. N. Zur Erforschung der Blutgruppen der Vo6lker von U. d. 
S.S.R. Verhandlungen der stindigen Kommission fiir Blutgruppenforschung. 
[Ukrainisches Zentralblatt fiir Blutgruppenforschung], Bd. 3, pp. 277-280, 
1929. 

WIscHENEwSKY, B. N. Zur Frage iiber die konstitutionelle und Rassenbedeutung 
der Isohamagglutination. Zeitschrift fiir Konstitutionslehre, Band 13, pp. 
272-285, 1927. [Bibliography of 21 titles]. 


6. Eugenics 


Baker, Grace. The mental and social status of fifteen hundred patients in the 
Obstetrical Clinic of the Johns Hopkins Hospital. How this relates to prob- 
lems of eugenics. Bulletin of the Johns Hopkins Hospital, Vol. 52, pp. 275- 
314, 1933. 

Crew, F. A. E. Mental deficiency. A discussion of the genetic background. 
Eugenics Review, Vol. 23, pp. 299, 303, 1932. 

Dreat, Kari, and OTMar Frar. v. VERSCHUER. Tuberkulose und Eugenik. 
Eugenik, 3 Jahrg, Heft 1, pp. (of reprint) 7, 1933. 

FiscHer, Eucen. Taubstummheit und Eugenik. Blatter fiir Wohlfahrt der 
Gehdrlosen, 7 Jahrg, Nr. 1, pp. (of reprint) 6, 1933. 
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Frets, G. P. Eugeniek in Amerika. Menschen Maatschappij, 9 Jahrg, pp. 270- 
281. [No date]. 


II. GROUP BIOLOGY 
1. Environment of Man 


Foon Researcn Institute. World Wheat Crops, 1885-1932. New Series, with 
Areas and Yields, by Countries. Wheat Studies of the Food Research Insti- 
tute, Vol. 9, No. 7. Stanford University, Calif. (Food Research Institute), 
1933. Pp. 36. 8% X11 inches. $1.00 (paper). 

Gorrre, R. Macracan. The Indian Forest Records. The Sutlej Deodar. Its 
Ecology and Timber Production. Vol. 17, Part IV. Calcutta (Government 
of India Press), 1933. Pp. iii+140+6 plates. 744 X 9% inches. Rs. 3-2 
or 5s. 6d. (paper). [Bibliography of 14 titles]. 

Gowantocu, JAMEs N. Fishes and Fishing in Louisiana. Including Recipes for 
the Preparation of Seafoods. Louisiana Department of Conservation Bulletin 
No. 23. New Orleans (Department of Conservation), 1933. Pp. 638 + fold- 
ing map. 6 XQ inches. Free; if mailed, 50 cents for postage (paper). 
[Bibliography of 11 pages]. 

Souter, Georce O. Telling the World. Baltimore (The Williams and Wilkins 
Co.), 1933. Pp. xi + 163; 1933. $1.00. [Bibliography of 7 pages]. 


2. Public Health and Hygiene 


AmertcAN Rep Cross. First Aid Text-Book. Prepared by the American Red 
Cross for the Instruction of First Aid Classes. Philadelphia (P. Blakiston’s 
Son and Co.), 1933. Pp. ix + 237. 5% X 7% inches. 60 cents (paper) ; 
$1.00 (cloth). 

British Cotumsra. Thirty-sixth report of the Provincial Board of Health for 
the eighteen months ended December 1932. Victoria, B. C., 1933. Pp. 24. 
Cn’en, C. C. Scientific medicine as applied in Ting Hsien. Third annual report 
of the rural public health experiment in China. Milbank Memorial Fund 

Quarterly Bulletin, Vol. 11, pp. 97-129, 1933. 

Couverarre, A. Prophylaxie de la syphilis congénitale. Revue Frangaise de 
Puériculture, T. I, pp. 3-20, 1933. 

GRUENBERG, BENJAMIN C. Motivation in health education. American Journal of 
Public Health, Vol. 23, pp. 114-122, 1933. 

HausMAN, Louts. The prevention of nervous and mental diseases including a 
consideration of heredity. Health Examiner, Vol. 2, pp. 6-20, 1933. 

Instiruto BUTANTAN. Memorias do Instituto Butantan, 1931. Tome VI. Sao 
Paulo, Brazil, 1933. Pp. 299. 

Kincssury, Jonn A. Russian medicine: A social challenge. New Republic, 
April 5, 19033. Pp. (of reprint) 14. 

Kune, Epmunp K. Whooping cough plates in a public health laboratory. Ameri- 
can Journal of Public Health, Vol. 23, pp. 493-499, 1933. (Bibliography of 
13 titles]. 

McCreary, Georce F. English health insurance and the standard of medical serv- 
ice. Milbank Memorial Fund Quarterly Bulletin, Vol. 11, pp. 83-87, 1933. 
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REIMANN, STANLEY P. On the control of cancer. American Journal of Clinical 
Pathology, Vol. 2, pp. 421-422, 1932. 


3. Migration 
[Vacant] 


4. Population 


Dopce, Stantey D. A study of population in Vermont and New Hampshire. 
Papers of the Michigan Academy of Science, Arts and Letters, Vol. 18, pp. 
131-136, 1933. 

NATIONAL INDUSTRIAL CONFERENCE Boarp, Inc. The foreign-born population of 
the United States. Conference Board Bulletin, Vol. 7, pp. 36-39, 1933. 

Province oF Quesec, Canada, Department of Municipal Affairs. Bureau of Sta- 
tistics. Statistical Year Book. 19th Year. Pp. xxvii+ 477. 6% X % 
inches. Quebec, 1932. 

Reep, Lowett J. Time changes in the number of gainfully employed men and 
women in the United States in relation to population growth. In “Problems of 
Population.” London (George Allen and Unwin), 1932. Pp. 65-74. 

STanLey, Joun. A mathematical theory of the growth of populations of the flour 
beetle Tribolium confusum, Duv. Canadian Journal of Research, Vol. 6, pp. 
632-671, 1932. [Bibliography of 15 titles]. 

Stantey, Joun. A mathematical theory of the growth of populations of the 
flour beetle Tribolium confusum, Duv. II. The distribution by ages in the 
early stages of population growth. Canadian Journal of Research, Vol. 7, pp. 
426-433, 1932. [Bibliography of 2 titles]. 

Stan.tey, Jonn. A mathematical theory of the growth of populations of the 
flour beetle Tribolium confusum, Duv. A correction of a previously published 
figure. Canadian Journal of Research, Vol. 7, p. 550, 1932. (Bibliography of 
I title]. 

Union or Sout Arrica. Fifth census of the population of the Union of South 
Africa enumerated sth May 1931. Report with summaries and analysis. 
Number, sex, geographical distribution, and ages of the European population. 
Pretoria (The Government Press), 1933. Pp. xliii+- 105. 934 X 12 inches, 
7s. 6d. (paper). 

5. Mortality and General Vital Statistics 


Boitpuan, CHartes, and Louis Werner. Causes of death among Jews in New 
York City. New England Journal of Medicine, Vol. 208, pp. 407-416, 1033. 
Drotet, Goptas J. Diabetes mortality, New York City, thirty year period, 190I- 
1931. Journal of the American Medical Association, Vol. 100, pp. 733-735, 1933 
Drotet, Gopras J., and Epirm H. Crarx. A Statistical Reference Handbook on 
Population, Births, Deaths, Infectious Diseases in the Bellevue-Yorkville Dis- 
trict, New York City. Five-Year Period 1922-26. Years 1930, 1931, and Five- 
Year Period 1927-31. For Each of the Twenty-Five Individual Sanitary 
Areas. Based upon special reports Department of Health and Board of Edu- 
cation of New York; the Catholic School Board and the Cities Census Com- 
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mittee. New York (Bellevue-Yorkville Health Demonstration, 325 East 38th 
St.), 1933. Pp. 65. 11% X 8% inches. 50 cents (paper). 

Hut, A. Braprorp. Some aspects of the mortality from whooping-cough. Journal 
of the Royal Statistical Society, Vol. 96, pp. 240-285, 1933. 

HorrMAN, Frepertck. The cancer record of 1932. The Spectator, April 27, 1933, 
pp. (of reprint) 4. 

HorFMAN, Frepericx. The homicide record. The Spectator, March 30, 1933, pp. 
(of reprint) 4. 

HorrMAN, Frepericx. The suicide record for 1932. Effect of depression clearly 
reflected in rise of suicide death rate for 1932. The Spectator, pp. (of re- 
print) 4, 1933. 

METROPOLITAN Lire INSURANCE CoMPANY. Medical impairments and mortality. 
Statistical charts displayed in the Scientific Exhibit of the American Medical 
Association, Milwaukee, Wisconsin, June 12 to 16, 1933. New York, 1933. 
Pp. II. 

Muer, JaMes R. Do official death rates for diabetes, cancer and the puerperal 
state accurately reflect present conditions? New England Journal of Medi- 
cine, Vol. 208, pp. 490-491, 1933. [Bibliography of 3 titles]. 

Muts, C. A. Climate as a factor in the health of man. American Journal of 
Hygiene, Vol. 15, pp. 573-592, 1932. [Bibliography of 3 titles]. 

Mus, C. A. Climate as a potential factor in the etiology of exophthalmic goiter 
and the other metabolic diseases. Endocrinology, Vol. 16, pp. 52-64, 1932. 
[Bibliography of 6 titles]. ; 

Muis, C. A. The climatic factor in acute nephritis. American Journal of 
Hygiene, Vol. 16, pp. 871-875, 1932. [Bibliography of 2 titles]. 

Mus, C. A. Diabetes mellitus. Is climate a responsible factor in the etiology? 
Archives of Internal Medicine, Vol. 46, pp. 569-581, 1930. 

Mus, C. A. Diabetes mellitus. Sugar consumption in its etiology. Archives of 
Internal Medicine, Vol. 46, pp. 582-584, 1930. 

Mis, C. A. Geographic or climatic variations in the death rate from pernicious 
anemia, exophthalmic goiter, Addison’s disease and angina pectoris. Archives 
of Internal Medicine, Vol. 46, pp. 741-751, 1930. 

Osporn, Stantey H. Eighty-fourth registration report of births, marriages, 
divorces and deaths for the year ended December 31, 1931. Issued by the 
State Department of Health. Hartford, Conn., 1933. Pp. 2092. 

SYDENSTRICKER, Epcar. Health and Environment. New York (McGraw-Hill 
Book Co.), 1933. Pp. xii-+-217. 5% X9Q inches. $2.50. 

Van Drier, B. M. Death rates and causes of death among 187,106 estate-labourers 
in the “outer provinces” (except East-coast of Sumatra and Atjeh) of the 
Netherlands East Indies in 1930. Mededeelingen van het Pathologisch Labor- 
atorium te Medan-Sumatra, No. 13. Pp. 62. [Bibliography of 7 titles]. 
[Dutch text, English summary]. 


6. Morbidity and Epidemiology 


AnprREws, JUSTIN, and FLoyp ATtcHLEy. Negative occult blood tests in carriers of 
the dysentery-producing Endamoeba histolytica. Journal of the American 
Medical Association, Vol. 99, pp. 1340-1342, 1932. 
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Brownrne, C. H., with H. L. Coutrnarp, R. CruicksHank, K. J. GuTHRIE and 
R. P. Smirn. Chronic enteric carriers and their treatment. Medical Research 
Council Special Report Series No. 179. London (His Majesty’s Stationery 
Office), 1033. Pp. 80. 6% X 9% inches. 1s. 6d. net (paper). (Bibliography 
of 160 titles]. 

Carper, E. D. The Vancouver outbreak of haemorrhagic smallpox. III. Clinical 
notes. Canadian Public Health Journal, March, 1933, pp. 120-122. 

CunnincHaM, E. R., Lestre G. Kirporn, James L. Maxwetit, W. R. Monrsz, 
Harrison J. Mutretr and F. Dickinson. The Nosu Tribes of West Szech- 
wan. Notes on the country and its peoples and on the diseases of the region. 
Supplement to the Chinese Medical Journal, March 1933. Pp. 56. 

DePorte, J. V. Heart disease in general medical practice. Preliminary report of 
morbidity survey conducted by the New York State Department of Health. 
American Heart Journal, Vol. 8, p. 476, 1933. (Bibliography of 4 titles]. 

Fax, I. S., Marcaret C. Kiem, and NatHan Srna. The incidence of illness 
and the receipt and costs of medical care among representative families. Ex- 
periences in twelve consecutive months during 1928-1931. An abstract of a 
report published for the Committee on the Costs of Medical Care by the 
University of Chicago Press. Abstract of Publication No. 26. Washington 
(Committee on the Costs of Medical Care), 1933. Pp. 18. 

GaFAFER, Witt1AM M. Adenoids and upper respiratory disease (common cold) 
in adults. Annals of Otology, Rhinology and Laryngology, Vol. 41, pp. 517- 
522, 1932. [Bibliography of 16 titles]. 

GaFAFer, Witt1AM M. Adenotonsillectomy and disease of the upper respiratory 
tract (common cold) in adults. Journal of Infectious Diseases, Vol. 51, pp. 
489-492, 1932. 

GaFAFER, Wi1LL1AM M. Hardening procedures and upper respiratory disease (com- 
mon cold). American Journal of Hygiene, Vol. 16, pp. 233-240, 1932. [Bibli- 
ography of 6 titles]. 

GaFAFER, Wirtt1AM M. Tonsillectomy and upper respiratory disease (common 
cold) in adults. Laryngoscope, May 1932, pp. (of reprint) 7. [Bibliography 
of 11 titles]. 

LeBianc, T. J., and C. A. Mrts. Epileptic seizures in relation to daily weather 
factors. American Journal of Hygiene, Vol. 16, pp. 876-879, 1932. [Bibli- 
ography of 1 title]. 

McIntosH, J. W. The Vancouver outbreak of haemorrhagic smallpox. I. Epi- 
demiological study of the outbreak. Canadian Public Health Journal, March, 
1933, PP. 105-112. 

McIntosH, J. W. The Vancouver outbreak of haemorrhagic smallpox. IL 
Lessons learned from the outbreak. Canadian Public Health Journal, March, 
1933, Pp. 112-119. 

Woops, Hitpa M. Epidemiological study of scarlet fever in England and Wales 
since 1900. Medical Research Council Special Report Series, No. 180. London 
(His Majesty’s Stationery Office), 1933. Pp. 61. 6 X 9% inches. 15s. 3d. net. 
[Bibliography of 35 titles]. 
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7. Natality, Fecundity, Fertility 


Komar, TAKu, and Gord Fuxvoxa. Die Haufigkeit von Mehrlingsgeburten in 
Japan. Zeitschrift fiir Morphologie und Anthropologie, Bd. 31, pp. 167-172, 
1933. [Bibliography of 8 titles]. 

Maier, J. B. Size of family and personality of offspring. Journal of Social 
Psychology, Vol. 2, pp. 3-27, 1931. (Bibliography of 17 titles]. 

Mus, C. A. Geographic variations in the female sexual functions. American 
Journal of Hygiene, Vol. 15, pp. 593-600, 1932. [Bibliography of 5 titles]. 
Mus, C. A., and F. A. Sentor. Does climate affect the human conception rate? 
Archives of Internal Medicine, Vol. 46, pp. 921-929, 1930. [Bibliography of 

2 titles]. 

Moore, Etpon, Edited by, on behalf of Commission II of the International Union 
for the Scientific Investigation of Population Problems. A Bibliography of 
Differential Fertility. In English, French and German. Edinburgh, 1933. 
Pp. vi+97. 9% X 6 inches. 2 shillings. 

NaTIONAL COMMITTEE ON MATERNAL HEALTH, INc. Medical aspects of human 
fertility. A survey and report. New York (National Committee on Maternal 
Health), 1932. Pp. 45. 

ParsHLEY, H. M. The Science of Human Reproduction. Biological Aspects of 
Sex. New York (W. W. Norton and Co.), 1933. Pp. 319. 5%4 X 8% inches. 
$3.50. [Bibliography of go titles]. 


8. Birth Control 


Matsner, Ertc M. The Technique of Contraception. An Outline. Published for 
the American Birth Control League, Inc. Baltimore (Williams and Wilkins 
Co.), 1933. Pp. 38. 5% X 8% inches. 50 cents (paper). [Bibliography of 
18 titles]. 

Rostnson, WittraAmM J. The Law Against Abortion. Its Perniciousness Demon- 
strated and Its Repeal Demanded. New York (Eugenics Publishing Co.), 
1933. Pp. 123. 534 X 8% inches. $2.15. 


9. Marriage and Divorce 


Neguatewa, EpMunp, and Mary-Russe.t F. Cotton. Hopi courtship and mar- 
riage. Second mesa. Museum Notes (Museum of Northern Arizona, Flag- 
staff), Vol. 5, pp. 41-54, 1933. 25 cents (paper). 

RacLan, Lorp. Jocasta’s Crime. An Anthropological Study. New York (E. P. 


Dutton and Co.), no date. Pp. xii+ 215. 47% X 7% inches. $2.25. [Bibli- 
ography of 6 pages]. 


III. BEHAVIOR 
1. Racial Psychology 


Kettocc, W. N., and L. A. The Ape and the Child. A Study of Environmental 
Influence upon Early Behavior. New York (Whittlesey House, McGraw-Hill 


Book Co.), 1933. Pp. xiv-+ 341. 534 X 8% inches. $3.00. [Bibliography of 
6 pages]. 
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Kuiver, Hernricu. Behavior Mechanisms in Monkeys. (With an Introduction 
by K. S. Lashley). Chicago (University of Chicago Press), 1933. Pp, 
xvii + 387. 6 X 9 inches. $4.00. [Bibliography of 300 titles]. 

MANCHURIAN Rerucess’ Revrer Association. Japanese brutalities in Manchuria, 
The seven death penalties. The Fushun massacre. Shanghai, China. Pp. 8. 

Ricuter, Curt P. The grasping reflex in the new-born monkey. Archives of 
Neurology and Psychiatry, Vol. 26, pp. 784-790, 1931. 

ScuwipetzKy, Georc. Do You Speak Chimpanzee? An Introduction to the 
Study of the Speech of Animals and of Primitive Man. New York (E. P. 
Dutton and Co.), 1932. Pp. viii+ 133. 434 X 7% inches. $1.75. 

Tuompson, C. J. S. The Hand of Destiny. The Folk-Lore and Superstitions of 
Everyday Life. London (Rider and Co.), 1933. Pp. 303. 5% X 8% inches, 
12s. 6d. net. 


2. Individual Psychology 


Irwin, J. O. A critical discussion of the single-factor theory. British Journal of 
Psychology (General Section), Vol. 23, pp. 371-381, 1933. 

Lupovicr, ANtHony M. The Secret of Laughter. New York (The Viking 
Press), 1933. Pp. 134. 43% X 7% inches. $1.75. 

Matter, Jutrus B. The effect of signing one’s name. School and Society, Vol. 
31, pp. (of reprint) 3, 1930. 

MALLER, Juttus B. The measurement of conflict between honesty and group 
loyalty. Journal of Educational Research, Vol. 25, pp. 187-191, 1932. 
MALLER, Jutrus B. Personality of the candidates for the Edison Scholarship. 

School and Society, Vol. 35, pp. (of reprint) 5, 1932. 

Matter, Jutrus B., and GerHarp E. LunpEENn. Sources of superstitious beliefs, 
Journal of Educational Research, Vol. 26, pp. 321-343, 1933. (Bibliography of 
7 titles]. 

McDoucatL, Wim11am. The Energies of Men. A Study of the Fundamentals of 
Dynamic Psychology. New York (Charles Scribner’s Sons), 1933. Pp. 
xii + 395. 4% X 7% inches. $2.00. 

ParsHiey, H. M. Sexual abstinence as a biological question. Scientific Ameri- 
can, Vol. 148, pp. 283, 284, 298, 1933. 

Ropack, A. A. Self-Consciousness and its Treatment. Cambridge (Sci-Art Pub- 
lishers), 1933. Pp. 122. 53% X 8 inches. $1.50 net. 

Suirtey, Mary M. The First Two Years. A Study of Twenty-Five Babies. 
Volume II. Intellectual Development. Minneapolis (University of Minnesota 
Press), 1933. Pp. xvi+513. 5% X7% inches. $3.00. [Bibliography of 
67 titles]. 

WHeEe.er, Raymonp H., Edited by. University of Kansas Studies in Psychology 
No. 1. Psychological Monographs, Vol. 44, No. 1, Whole No. 197. Prince- 
ton (Psychological Review Co.), 1933. Pp. v-+ 300. 63% X 9% inches. $3.75. 
[Bibliography at end of each article]. 


3. Psychiatry 


Bauer, Jutrus. Zur Kenntnis der Neurosen des Rektums. (Falscher Stuhldrang, 
Pseudopollakichezie). Die Medizinische Welt, 1932, Nr. 40, pp. (of reprint) 
4. (Bibliography of 10 titles]. 
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Burrow, TRIGANT. So-called “normal” social relationships expressed in the indi- 
vidual and the group, and their bearing on the problems of neurotic dishar- 
monies. American Journal of Psychiatry, Vol. 10, pp. 101-116, 1930. 

Burrow, TRIGANT. Réactions physiologiques du comportement individuel et col- 
lectif. Une étude en phyloanalyse. Journal de Neurologie et de Psychiatrie, 
No. 7, July 1932, pp. (of reprint) 18. 

Burrow, TRIGANT. A phylogenetic study of insanity in its underlying morphology. 
Journal of the American Medical Association, Vol. 100, pp. 648-651, 1033. 
Gatt, Wrmt1AM. Phyloanalysis. A Study in the Group or Phyletic Method of 
Behaviour-Analysis. New York (Baker and Taylor Co.), 1933. Pp. 151. 

3% X 6 inches. 

Warre, Wi1am A. Forty Years of Psychiatry. Washington and New York 
(Nervous and Mental Disease Publishing Co.), 1933. Pp. v+154. 6X9 
inches. $3.00. 


4. History and Biography 


Auten, Cuartes E. Sachs, the last of botanical epitomists. Bulletin of the Tor- 
rey Botanical Club, Vol. 60, pp. 341-346, 1933. 

Bett, E. T. Numerology. Baltimore (The Williams and Wilkins Co.), 1933. Pp. 
vii+ 187. 5% X 8 inches. $2.00. 

Buu, Acnes. Carl Erich Correns. Eugenik, 3 Jahrg., pp. (of reprint) 4, 1933. 

Boas, Georce. The Happy Beast in French Thought of the Seventeenth Century. 
Baltimore (The Johns Hopkins Press), 1933. Pp. vii+ 159. 5% X 8 inches. 
$2.00. 

Brett, G. S. Goethe’s place in the history of science. University of Toronto 
Quarterly, April 1932, pp. 279-299. 

Brown, W. Norman. The Story of Kalaka. Texts, History, Legends, and 
Miniature Paintings of the Svetambara Jain Hagiographical Work. The KAla- 
kacaryakatha. Smithsonian Institution, Freer Gallery of Art, Oriental 
Studies, No. 1. Washington (Smithsonian Institution), 1933. Pp. viii-+ 149 
+15 plates. $2.00 (paper) ; $2.50 (cloth). 

CLarK, L. Prerce. Lincoln. A Psycho-Biography. New York (Charles Scrib- 
ner’s Sons), 1933. Pp. xv-+570. 6X9 inches. $3.50. [Bibliography of 103 
titles]. 

Facin, N. Brytition. William Bartram. Interpreter of the American Landscape. 
Baltimore (The Johns Hopkins Press), 1933. Pp. ix-+ 229. 6 XQ inches. 
$2.25. (Bibliography of 11 pages]. 

GreENwoop, Mayor. William Farr. Lancet, May 13, 1933, pp. 1047-1052. 

GreENwoop, Mayor. Graunt and Petty—a re-statement. Journal of the Royal 
Statistical Society, Vol. 96, pp. 76-81, 1933. 

GREENWoop, Mayor. Obituary: Ethel May Newbold. Journal of the Royal Statis- 
tical Society, Vol. 96, pp. 354-357, 1933. (Bibliography of 17 titles]. 

Greenwoop, Mayor. Thomas Henry Craig Stevenson. Journal of the Royal 
Statistical Society, Vol. 96, pp. 151-156, 1933. 

Grecory, Wit1am K. The master builder: Henry Fairfield Osborn. Natural 
History, Vol. 33, pp. (of reprint) 7, May-June 1933. 





530 HUMAN BIOLOGY 


Hemer, Wmuram A. The Heroic Age of Science. The Conception, Ideals, and 
Methods of Science Among the Ancient Greeks. Carnegie Institution of 
Washington Publication No. 442. Baltimore (The Williams and Wilkins Co.), 
1933. Pp. vii+ 203. 5% X9 inches. $2.50. 

Howarp, L. O. Fighting the Insects. The Story of an Entomologist. Telling of 
the Life and Experiences of the Writer. New York (The Macmillan Co,), 
1933. Pp. xvii + 333. 534 X 8% inches. $2.50. 

Kew, H. Watts, and H. E. Powett. Thomas Johnson. Botanist and Royalist, 
London (Longmans, Green and Co.), 1932. Pp. xi+ 151. 55% X 8% inches, 
8s. 6d. net. 

LipPMANN, EpmMunp O. von. Urzeugung und Lebenskraft. Zur Geschichte 
dieser Probleme von der 4ltesten Zeiten an bis zu den Anfangen des 20, 
Jahrhunderts. Berlin (Julius Springer), 1933. Pp. viii+ 135. 6% X 9% 
inches. 9.60 marks (paper). [Bibliography of 31 titles]. 

New York Acapemy oF Mepicine. Graham Lusk, February 15, 1866-July 18, 
1932. Addresses given at a memorial meeting for Graham Lusk at the New 
York Academy of Medicine on December 10, 1932. Baltimore, 1933. Pp. 39. 

Ruopes, Frepertck L. John J. Carty. An Appreciation. New York (Privately 
printed), 1932. Pp. xvi+ 280. 654 X 10 inches. [Bibliography of 6 pages]. 

Suutes, Mitton H. Lincoln and the Doctors. A Medical Narrative of the Life 
of Abraham Lincoln. New York (The Pioneer Press), 1933. Pp. 152 
5% XQ inches. $5.00. [Bibliography of 50 titles]. 

Taytor, HucH. History as a Science. London (Methuen and Co.), 1933. Pp. 
vii + 138. 534 X 8% inches. 7s. 6d. net. 

VicuNevsky, Borts. Court apercu sur l'histoire de l’anthropologie en Russie. 
Revue anthropologique, 39 année, pp. (of reprint) 8, Avril-Juin, 1929. 
Warren, CHarLes. The Supreme Court and the World Court 1832 and 1932 
Record of ratification and signatures to: The protocol of signature of the 
World Court; The optional clause recognizing the Court’s jurisdiction; The 
protocol of revision of the statute; The protocol of accession of the United 
States. International Conciliation No. 289. Worcester, Mass. (Carnegie 

Endowment for International Peace), 1933. Pp. 39. 5 cents (paper). 

WHeEeter, WILLIAM M., and THomas Barsour, Edited by. The Lamarck Manu- 
scripts at Harvard. Cambridge (Harvard University Press), 1933. Pp. 
xxxi-+ 202. 5% X 7% inches. $2.50. 


5. Sociology, Law, Politics and Religion 


Arnett, CLaupe E. Social Beliefs and Attitudes of American School Board 
Members. Emporia, Kansas (Emporia Gazette Press), 1932. Pp. xvi-+ 235. 
6 X 9% inches. $1.75 (paper). [Bibliography of 18 titles]. 

CARNEGIE ENDOWMENT FOR INTERNATIONAL Peace. Isolation: an Obsolete Prin- 
ciple of the Monroe Doctrine, by John B. Whitton. An International Drama, 
by Edouard Herriot. International Conciliation No. 290. Worcester, Mass. 
(Carnegie Endowment for International Peace), 1933. 5 cents (paper). 

EacLeton, CLype. The attempts to define war. International Conciliation No. 
291. Worcester, Mass. (Carnegie Endowment for International Peace), 1933 
Pp. 59. 5% X 734 inches. 5 cents (paper). 
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Guu, Joun L. Social Pathology. New York (The Century Co.), 1933. Pp. 
ix+612. 5% X8% inches. $3.75. [List of “Readings” at end of each 
chapter]. 

Hamet, J. A. van. Danzig and the Polish problem. International Conciliation 
No. 288. Worcester, Mass. (Carnegie Endowment for International Peace), 
1933. Pp. 160. 5% X 7% inches. 5 cents (paper). 

Hawkins, Rocer R. Toward Planetism. An explorative attempt at viewing 
human problems and goals in the light of a possible method and plan for doing 
something about them, by one who wants to learn much more about this large 
subject than he now knows as he presents this pamphlet for criticism. 36 
Wayne Place, Nutley, N. J. (L. E. Hawkins), 1033. Pp. 33-+2 folding 
charts. 6 X 9 inches. 25 cents (paper). 

HEISTERMAN, Cart A.- Statutory provisions relating to legal settlement for pur- 
poses of poor-relief. Social Service Review, Vol. 7, pp. 95-106, 1933. 

James, E. O. Origins of Sacrifice. A Study in Comparative Religion. London 
(John Murray), 1033. Pp. xvi+314. 5% X 8% inches. Ios. 6d. net. 
[Bibliography of 19 pages]. 

Kern, Puiwip, with the Collaboration of RutH Voris. Some Basic Statistics in 
Social Work. Derived from Data of Family Agencies in the City of New 
York. New York (Columbia University Press), 1933. Pp. xiv+ 218. 
5% X 8% inches. $3.50. 

LecLaINcHE, X., and Prcor. Nécessité d’une coordination entre les divers lois 
protectrices de la mére et de l'enfant. Revue Francaise du Puériculture, T. 1, 
PP. 42-51, 1933. 

LumPKIN, KatHARINE D. The Family. A Study of Member Roles. Chapel Hill 
(University of North Carolina Press), 1033. Pp. xix+ 184. 5% X8% 
inches. $2.50. 

Matter, J. B. The trend of juvenile delinquency in New York City. Journal of 
Juvenile Research, Vol. 17, pp. 10-18, 1933. 

MarSHALL, Leon C., with the Statistical Assistance of Erva L. Marguarp. Un- 
locking the Treasuries of the Trial Courts. Baltimore (The Johns Hopkins 
Press), 1933. Pp. xi+ 42. 6X9 inches. 75 cents (paper). 

MARSHALL, Ropert. Arctic Village. New York (Harrison Smith and Robert 
Haas), 1933. Pp. xii-+ 390. 534 X 8% inches. $3.00. 

MrtBank, ALBEert G. Socialized individualism. Milbank Memorial Fund Quarter- 
ly Bulletin, Vol. 11, pp. 88-96, 1933. 

Mutts, ALpen B., and Camerson St. C. Gurtp. The Ross-Loos Medical Group. 
A Description of a Voluntary Health Insurance Plan. Miscellaneous Contri- 
butions on the Costs of Medical Care: No. 13. Washington (Committee on 
the Costs of Medical Care), 1933. Pp. 50. 

Peart, RayMonpD. America today and maybe tomorrow. Being a review of 
“Recent Social Trends in the United States. Report of the President’s Re- 
search Committee on Social Trends.” Quarterly Review of Biology, Vol. 8, 
Pp. 96-101, 1933. 

Picarp, Francots. Les Phénoménes Sociaux chez les Animaux. Paris (Armand 
Colin), 1933. Pp. 201. 4% X 6% inches. 10.50 francs (paper). [Bibli- 
ography of 109 titles]. 
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SHERMAN, MANDEL, and THomas R. Henry. Hollow Folk. New York (Thomas 
Y. Crowell Co.), 1933. Pp. viii+ 215. 5% X 7% inches. $2.00. 

Soroxin, Pririrrarm A. The principle of limits applied to problems of causal or 
functional relationship between societal variables and of the direction of social 
processes. Publication of the Sociological Society of America, Vol. 26, pp. 
19-27, 1932. 

Sorokin, Pitmramm A. Recent Social Trends. A criticism. Journal of Political 
Economy, Vol. 41, pp. 194-210, 1933. 

Sorokin, Pitrrm A. Studien zur Sociologie der Kunst. Erster Teil: Die Reihen- 
folge der Kiinste im kulturellen Lebensprozess. Sociologus, Vol. 9, 1933. Pp. 
6s. (Summary in English]. 

U. S. DEPARTMENT oF LazBor, CHILDREN’s Bureau. The A B C of foster-family 
care for children. Bureau Publication No. 216. Washington (U. S. Govern- 
ment Printing Office), 1933. Pp. v+ 50. 5% X 9% inches. 5 cents (paper). 
[3 pages of “Suggestions for Further Reading’). 


6. Economics 


ANDERSON, BENJAMIN M. The gold standard and the administration’s general 
economic programme. The Chase Economic Bulletin, Vol. 13, No. 1, pp. (of 
reprint) 18, 1933. 

ANDERSON, BENJAMIN M. Some fallacies underlying the demand for “inflation.” 
The Chase Economic Bulletin, Vol. 13, No. 2, pp. (of reprint) 15, 1933. 
ANDERSON, BENJAMIN M., Jr. A planned economy and a planned price level. 
The Chase Economic Bulletin, Vol. 13, No. 3, pp. (of reprint) 23, 1933. 
Baker, ExizasetuH F. Displacement of Men by Machines. Effects of Techno- 
logical Change in Commercial Printing. New York (Columbia University 
Press), 1933. Pp. xxii+ 284. 6X o9 inches. $3.50. [Bibliography of 30 

titles]. 

CHANNING, Atice. Employed boys and girls in Rochester and Utica, New York. 
U. S. Department of Labor, Children’s Bureau Publication No. 218. Wash- 
ington (U. S. Government Printing Office), 1933. Pp. v+74. 5% X9% 
inches. 10 cents (paper). (Bibliography of 36 titles]. 

Cox, Eucene. The might of America. Lewiston (Idaho) Tribune, April 23, 
1933. Pp. (of reprint) 1. 

CrowTHER, SAMUEL. Sell America first. Saturday Evening Post, pp. (of reprint) 
32, 1933. 

DonHAM, WALLACE. National ideals and internationalist idols. Harvard Business 
Review, April 1933, pp. 389-408. 

Fak, I. S. Fundamental facts on the costs of medical care. Milbank Memorial 
Fund Quarterly Bulletin, Vol. 11, pp. 130-153, 1933. 

Jones, Bassett. Debt and Production. The Operating Characteristics of Our 
Industrial Economy. New York (The John Day Co.), 1933. Pp. xi-+ 147. 
6 X 9% inches. $2.50. 

Rretz, H. L. Actuarial aspects of unemployment insurance. Chapter IX of 
“Stabilization of Employment,” pp. 130-151. [No date]. 

Secrist, Horace. The Triumph of Mediocrity in Business. Chicago (North- 
western University, Bureau of Business Research), 1933. Pp. xxix + 468. 
6 X 9 inches. 
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WinsLow, Emma A. Trends, problems, and policies in relief statistics. Social 
Service Review, Vol. 7, pp. 11-22, 1933. 


7. Education 


GrUENBERG, BENJAMIN C. Hypothesis and doctrine in science teaching. School 
and Society, Vol. 37, pp. 601-608, 1933. 

Maier, J. B. Age versus intelligence as basis for prediction of success in high 
school. Teachers College Record, Vol. 33, pp. 1-14, 1932. [Bibliography of 
8 titles]. 

New York University. Journal of the Proceedings of a Convention of Literary 
and Scientific Gentlemen, held in the Common Council Chamber of the City of 
New York October, 1830. [Issued in March 1933 as one of the Centennial 
publications of New York University, Washington Square, New York, and is 
a reproduction of the original edition printed in 1831]. Pp. 287. 6X 9% 
inches. 

New YorK University. The Obligation of Universities to the Social Order. Ad- 
dresses and Discussion at a Conference of Universities under the Auspices of 
New York University at the Waldorf-Astoria in New York November 15-17, 
1932. New York (New York University Press), 1933. Pp. xlv + 503. 
6% X 9% inches. 

SHaw, Maser. God’s Candlelights. An Educational Venture in Northern 
Rhodesia. London (Edinburgh House Press), 1932. Pp. 197. 53% X 8 inches. 
2s. 6d. net. 

U. S. DEPARTMENT oF Lasor, CHILDREN’s BurEAU. Good posture in the little 
child. Bureau Publication No. 219. Washington (U. S. Government Print- 
ing Office), 1933. Pp. iiti+25. 57% X 9% inches. 5 cents (paper). 

Wemt-Harfé, B. L’Ecole de Puériculture de la Faculté de Médecine de Paris. 
Ses origines. Son programme. Revue Francaise de Puériculture, T. 1, pp. 
21-41, 1933. 


8. Ethnology, Cultural Anthropology, Travel and Exploration 


AMERICAN JEw1sH CoMMITTEE. The Jews in Nazi Germany. The factual record 
of their persecution by the National Socialists. 171 Madison Ave., N. Y., 
1933. Pp. 99. 

Barsour, THomas. Barro Colorado Island. Bulletin of the Pan American Union, 
January, 1933, pp. (of reprint) 9. 

BartLett, KATHARINE. The Indians of Northern Arizona. Museum Notes (Mu- 
seum of Northern Arizona, Flagstaff), Vol. 5, pp. 65-71, 1933. (Bibliography 
of 24 titles]. 

Cressy-Marcks, Viotet O. Up the Amazon and Over the Andes. London (Hod- 
der and Stoughton), 1932. Pp. 337. 6% X9% inches. Ias. 6d. net. 

Eicxstept, Econ F. von. Rassenkunde und Rassengeschichte der Menschheit. 
Dritte Lieferung (Bogen 19-27). Stuttgart (Ferdinand Enke), 1933. Pp. 144. 
7% X 10% inches. 10 marks (paper). 

Myerson, ABRAHAM, and Isaac Goipperc. The German Jew. His Share in 
Modern Culture. New York (Alfred A. Knopf), 1933. Pp. xxii-+ 161. 
5 X 7% inches. $1.25. 
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Po.unIN, Nicnoras. The Isle of Auks. London (Edward Arnold and Co.), 1932. 
Pp. 253. 5% X 8% inches. ros. 6d. net. 

Stern, Srr Auret. On Ancient Central-Asian Tracks. Brief Narrative of Three 
Expeditions in Innermost Asia and North-Western China. New York (The 
Macmillan Co.), 1933. Pp. xxiv-+ 342. 6% X 9% inches. $10.00. 

VatTTer, Ernst. Ata Kiwan. Unbekannte Bergvélker im tropischen Holland. 
Leipzig (Bibliographisches Institut AG.), 1932. Pp. iv-+ 204. 6% X9% 
inches. 18 marks. [Bibliography of 2 pages]. 

Winston, SAnrorp. Culture and Human Behavior. New York (The Ronald 
Press Co.), 1933. Pp. ix+249. 534 X8 inches. $2.50. [Bibliography of 
9 pages]. 


IV. SOMATOLOGY AND CONSTITUTION 


1. Anatomy 


CHaries, C. M. On the arrangement of the superficial veins of the cubital fossa 
in American white and American negro males. Anatomical Record, Vol. 54, 
pp. 9-14, 1932. [Bibliography of 14 titles]. 

Cares, C. M., L. Penn, H. F. Hotpen, R. A. Mitrer, and E. B. Atvis. The 
origin of the deep brachial artery in American white and in American negro 
males. Anatomical Record, Vol. 50, pp. 299-302, 1931. [Bibliography of 8 
titles]. 

Drinker, Ceci K., and MApeLerne E. Fretp. Lymphatics, Lymph and Tissue 
Fluid. Baltimore (The Williams and Wilkins Co.), 1933. Pp. xv + 254. 
53% X 8 inches. $3.00. [Bibliography of 38 pages]. 

Latimer, Homer B. A supraclavicularis proprius muscle. Journal of the Kansas 
Medical Society, April 1933, pp. (of reprint) 4. [Bibliography of 4 titles]. 

Sers, Georce A. On the azygos veins in Pithecus (Macacus) rhesus. Anatomical 
Record, Vol. 51, pp. 285-297, 1032. [Bibliography of 7 titles]. 

TEITELBAUM, Harry A. The nature of the thoracic and abdominal distribution of 
the vagus nerves. Anatomical Record, Vol. 55, pp. 2097-317, 1933. [Bibli- 
ography of 28 titles]. 

TROTTER, Mriiprep. The relation of the sciatic nerve to the piriformis muscle in 
American whites and negroes. Anatomical Record, Vol. 52, pp. 321-323, 1932. 
[Bibliography of 5 titles]. 

WuutiaMs, G. D., H. M. Arr, M. ScuMecKesrer, H. W. Epmonpns, and E. G. 
GravuL. Variations in the arrangement of the branches arising from the aortic 
arch in American whites and negroes. Anatomical Record, Vol. 54, pp. 247- 
251, 1932. [Bibliography of 5 titles]. 


2. Physical Anthropology and Anthropometry 


GaFaFeEr, WILLIAM M. Eye color and disease of the upper respiratory tract (com- 
mon cold). American Journal of Hygiene, Vol. 16, pp. 880-884, 1932. [Bibli- 
ography of 6 titles]. 

Matrara, R. On the bodily differences between sprinters and non-sportsmen. (A 
study of 100 students from different grammar-schools in Brno). Publications 
de la Faculté des Sciences de l'Université Masaryk, Cis 160, 1933. Pp. 1. 
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PaLMER, CARRoLL E. Relation between size of frontal nasal sinuses and (1) at- 
tacks of upper respiratory disease (common cold) and (2) certain nose and 
throat conditions. American Journal of Hygiene, Vol. 16, pp. 224-232, 1932. 
[Bibliography of 7 titles]. 

Reep, Lowe. J., and Atsert G. Love. Biometric studies on U. S. Army officers— 
Economic efficiency (length of service) in relation to physical fitness and other 
factors. Military Surgeon, Vol. 71, pp. 231-238, 1932. 

Terry, Ropert J. The clavicle of the American negro. American Journal of 
Physical Anthropology, Vol. 16, pp. 351-379, 1932. 


3. Constitution 


AscHNER, Berta, and Leoncio Jaso-Rotpan. Zur klinischen Bedeutung der 
Pituitrin-Hyperglykamie. Zeitschrift fiir Klinische Medizin, Bd. 121, pp. 
495-503, 1932. [Bibliography of 20 titles]. 

Bauer, Jutrus. Die endokrin Stigmatisierten. Deutsche Medizinische Wochen- 
schrift, 1932, Nr. 12, pp. (of reprint) 10. 

Bauer, JULIUS. Uber hormonale Dysharmonien. Wiener Medizinische Wochen- 
schrift, 1932, Nr. 41, pp. (of reprint) 8. [Bibliography of 6 titles]. 

Bauer, Jutrus, and Georce D. At. Butru. Uber einige Wirkungen von Neben- 
nierenrindenextrakten auf die Blutbeschaffenheit des Menschen. Zeitschrift 
fiir Klinische Medizin, Bd. 122, pp. 601-606, 1932. [Bibliography of 16 titles]. 

Baver, Jutrus, and C. V. MeEpveEr. Uber Interrenalismus und die geschlechtsum- 
stimmende Wirkung der Nebennierenrinde. Deutsche Medizinische Wochen- 
schrift, 1932, Nr. 41 u. 42, 1932, pp. (of reprint) 14. [Bibliography of 26 
titles]. 

Baver, Jutrus, and J. Moncuré. Uber den Schwellenwert des Insulins. Zeit- 
schrift fiir Klinische Medizin, Bd. 121, pp. 476-484, 1932. [Bibliography of 30 
titles]. 

Baver, Jutrus, and Frirz Neusurcer. Die Blutdruckreaktion auf k6érperliche 
Arbeit bei abnormen Blutdruck. Zeitschrift fiir Klinische Medizin, Bd. 120, 
pp. 628-633, 1932. [Bibliography of 8 titles]. 

Baver, Juttus, and Georc Recut. Uber spastische und obliterierende Gefasspro- 
zesse mit und ohne ischamische Ernahrungsstérungen. Wiener Archiv fiir 
innere Medizin, Bd. 23, pp. 11-36, 1932. [Bibliography of 30 titles]. 

Crocco, ANTon10. Hearing acuity and middle ear infections in constitutional types. 
Acta Oto-Laryngologica, Vol. 18, pp. 365-380, 1933. 

Futcuer, PatmMer H. Giants and Dwarfs. A Study of the Anterior Lobe of the 
Hypophysis. Cambridge (Harvard University Press), 1933. Pp. 80. 4% X 7% 
inches. $1.25. [Bibliography of 97 titles]. 

KOnicer, HERMANN. Das Individualisieren und die Uberwindung des Individ- 


uellen in der Krankenbehandlung. Arztliche Beobachtungen, Erkenntnisse und 
Wegweisungen. Leipzig (Georg Thieme), 1933. Pp. 58. 6% X 83% inches. 
1.80 marks (paper). 

Mepver, C. V. Untersuchungen iiber den Kohlehydratstoffwechsel der Fettsiich- 
tigen. Blutmilchsaure und Blutzucker bei der Arbeit. Zeitschrift fiir Klin- 
ische Medizin, Band 122, pp. 607-620, 1932. [Bibliography of 50 titles]. 
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Ricuter, Curt P. Biological foundation of personality differences. American 
Journal of Orthopsychiatry, Vol. 2, pp. 345-354, 1932. [Bibliography of 7 
titles]. 


V. PHYSIOLOGY AND BIOCHEMISTRY 
1. Physiology 


ALAJOUANINE, Tu., I. Bertranp, Léon Binet, G. Bonn, H. Carport, L. Cornt, 
E. Couvreur, P. Grey, H. Laucrer, R. Lecenpre, J. Lévy-Va.ensi, J. 
Luermitte, M. Nictoux, Cu. Ricuet Fis, J. Verne. Published under the 
direction of G. -H. Rocer and Léon Binet. Traité de Physiologie Normale 
et Pathologique. Tome IX: Systéme Nerveux (Premiére Partie). Paris 
(Masson et Cie), 1933. Pp. xi+ 566. 654 X 9% inches. 80 francs (paper) ; 
100 francs (cloth). [Bibliographies at end of several chapters]. 

Berkson, Josepn. Electromyographic studies of the gastro-intestinal tract. Ob- 
servations on excised intestine. American Journal of Physiology, Vol. 104, pp. 
62-66, 1933. [Bibliography of 1 title]. 

Berkson, JosepH. Electromyographic studies of the gastro-intestinal tract. IV. 
An inquiry into the origin of the potential variations of rhythmic contraction 
in the intestine; evidence in disfavor of muscle action currents. American 
Journal of Physiology, Vol. 104, pp. 67-72, 1933. [Bibliography of 6 titles]. 

Funaoxa, Setco, Editor. Untersuchungen iiber die Physiologie der Lymph- 
bewegung. Heft 2. Paradoxe Lymphstrémung. Arbeiten aus der dritten 
Abteilung des Anatomischen Institutes der Kaiserlichen Universitit Kyoto, 
Serie D. Kyoto, 1932. Pp. 95. 

Just, E. E. The present status of the fertilizin theory of fertilization. Proto- 
piasma, Vol. 10, pp. 300-342, 1930. [Bibliography of 66 titles]. 

Laurens, Henry. The Physiological Effects of Radiant Energy. New York 
(Chemical Catalog Co.), 1933. Pp. 610. 6 X 9 inches. $6.00. [Bibliography 
of 17 pages]. 

LorenzIn1, GIOVANNI. Lecons sur |’Alimentation. Physiologie. Régimes. Paris 
(Masson et Cie), 1933. Pp. 325. 6% X 10 inches. 36 francs (paper). 

Patterson, THomas L. Comparative Physiology of the Gastric Hunger Mech- 
anism. Annals of the New York Academy of Sciences, Vol. 34, pp. 55-272, 
1933. $2.00 (paper). [Bibliography of 15 pages]. 

Ricuter, Curt P. The réle played by the thyroid gland in the production of gross 
body activity. Endocrinology, Vol. 17, pp. 73-87, 1933. [Bibliography of 7 
titles]. 

Tower, S. S., and C. P. Ricuter. Injury and repair within the sympathetic ner- 
vous system. II. The postganglionic neurons. Archives of Neurology and 
Psychiatry, Vol. 28, pp. 1139-1148, 1932. 

Tower, S. S., and C. P. Ricuter. Injury and repair within the sympathetic 
nervous system. III. Evidence of activity of postganglionic sympathetic 
neurons independent of the central nervous system. Archives of Neurology 
and Psychiatry, Vol. 28, pp. 1149-1152, 1932. 
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2. Senescence, Senility and Longevity 

HoLtaANDER, Bernarp. Old Age Deferred. The Prevention of the Disabilities and 
Diseases of Old Age. London (Watts and Co.), 1933. Pp. ix+ 102. 
4% X 7% inches. 3s. 6d. net. [Bibliography of 23 titles]. 

Lrescoms, F. Martin. Diseases of Old Age. Baltimore’ (William Wood and 
Co.), 1933. Pp. vii+ 472. 4% X7% inches. $4.50. [Bibliography at end 
of each chapter]. 

Lumiere, Aucuste. Sénilité et Rajeunissement. Paris (J. -B. Bailliére et Fils), 
1932. Pp. 160. 53% X 8% inches. 18 francs (paper). [Bibliography of 55 
titles]. 

RicHarpson, Bessre E. Old Age Among the Ancient Greeks. The Greek Por- 
trayal of Old Age in Literature, Art, and Inscriptions, with a Study of the 
Duration of Life among the Ancient Greeks on the Basis of Inscriptional 
Evidence. Baltimore (The Johns Hopkins Press), 1933. Pp. xv +376. 
6X9 inches. $4.00. [Bibliography of 10 pages]. 


3. Biochemistry 


Deckwitz, Rupotr. Lipoide und Ionen. Eine allgemein biologische und 4rztliche 
Studie tiber die physiologische Bedeutung der Zell-Lipoide. Dresden (Theo- 
dor Steinkopff), 1933. Pp. xvi-+ 323. 6 X 8% inches. 28 marks (paper) ; 
29.20 marks (cloth). 

DoyLe, Wm. L. A propos de la détection histochimique du cholestérol. Bulletin 
d’Histologie Appliquée, T. 10, pp. 20-21, 1933. [Bibliography of 4 titles]. 
Hammett, Freperrck S. The effect of radium on glutathione and its biological 
significance. Protoplasma, Vol. 15, pp. 422-426, 1932. (Bibliography of 6 

titles]. 

Licutwitz, L., Raps. Ep. Lresecanc and Kart Sprro. Medizinische Kolloidlehre. 
Lieferungen 4 und 5. Dresden (Theodor Steinkopff), 1933. Lief. 4, pp. 233- 
304; Lief. 5, pp. 305-384. 5 marks each (paper). 

Luck, James M., Edited by. Annual Review of Biochemistry, Volume II. Stan- 
ford University, Calif. (Stanford University Press), 1933. Pp. vii+ 564. 
6 X 8% inches. $5.00. [Bibliography at end of each chapter]. 

OPPENHEIMER, CARL. Chemische Grundlagen der Lebensvorgange. Eine Ein- 
fiihrung in biologische Lehrbiicher. Leipzig (Georg Thieme), 1933. Pp. 
vii-+ 298. 6% X 9% inches. 22.50 marks (paper); 24.50 marks (cloth). 

SHINOHARA, KAMENOSUKE. Oxidation of cystine by iodine in aqueous medium. 
Journal of Biological Chemistry, Vol. 96, pp. 285-297, 1932. (Bibliography of 
25 titles]. 

Sure, Barnett. The Vitamins in Health and Disease. Baltimore (The Williams 
and Wilkins Co.), 1933. Pp. xiv-+ 206. 5% X 8 inches. $2.00. 


4. Pharmacology 


BucuMaN, Eruet F., and Curt P. Ricuter. Abolition of bulbocapnine catatonia 
by cocaine. Archives of Neurology and Psychiatry, Vol. 29, pp. 499-503, 1933. 
[Bibliography of 9 titles]. 

Cuen, A. Linc. Preliminary observations with theophylline meno-ethanolamine. 
Journal of Pharmacology and Experimental Therapeutics, Vol. 45, pp. 1-5, 
1932. [Bibliography of 2 titles]. 





538 HUMAN BIOLOGY 


Crark, A. J. The Mode of Action of Drugs on Cells. Baltimore (The Williams 
and Wilkins Co.), 1933. Pp. vii+208. 5%4 X 8% inches. $6.25. [Bibli- 
ography at the end of each chapter]. 

Fouts, Paut J., G. F. Kempr, J. A. Greene, and L. G. Zerras. Vitamin B intra- 
venously for the treatment of neurological changes in pernicious anemia. 
Journal of the Indiana State Medical Association, Vol. 25, pp. 448-451, 1932. 
[Bibliography of 34 titles]. 

Hatt, Epirs M. The chick heart method of biological assay. I. Digitalis, 
American Journal of Pharmacy, May 1932, pp. (of reprint) 9. [Bibliography 
of 6 titles]. 

Kemer, G. F., J. T. C. McCattum, and L. G. Zerras. A successful treatment for 
strychnine poisoning. Report of eleven cases. Journal of the American 
Medical Association, Vol. 100, pp. 548-551, 1933. 

Paterson, ArTHUuR S., and Curt P. Ricuter. Action of scopolamine and carbon 
dioxide on catalepsy produced by bulbocapnine. Archives of Neurology and 
Psychiatry, Vol. 29, pp. 231-240, 1933. 

Ricuter, Curt P., and Arraur S. Paterson. Bulbocapnine catalepsy and the 
grasp reflex. Journal of Pharmacology and Experimental Therapeutics, Vol. 
43, pp. 677-691, 1931. (Bibliography of 8 titles]. 

Ricuter, Curt P., and Arruur S. Paterson. On the pharmacology of the grasp 
reflex. Brain, Vol. 55, pp. 391-396, 1932. [Bibliography of 7 titles]. 

Swanson, Epwarp E. A comparative pharmacological study of some related 
ephedrine compounds. Journal of the American Pharmaceutical Association, 
Vol. 21, pp. 1125-1134, 1932. [Bibliography of 35 titles]. 


VI. PATHOLOGY, CLINICAL MEDICINE AND SURGERY 


Baver, Jutius. Uber tuberkulésen Rheumatismus. Klinische Wochenschrift, 
Jahrg. 11, pp. 1071-1075, 1932. [Bibliography of 33 titles]. 

Bauer, Jutius, and J. Moncu16. Uber eine durch Resorption aus dem Rectum 

_ bedingte Stoffwechselwirkung. Klinische Wochenschrift, Jahrg. 11, pp. 1820- 
1823, 1932. [Bibliography of 28 titles]. 

CoMMITTEE OF THE Privy CounciL ror MepicaL Researcu. Report of the Medical 
Research Council for the year 1931-1932. London (His Majesty’s Stationery 
Office), 1933. Pp. 140. 6% X 9% inches. 2 shillings net (paper). 

Cort, SAaMuEL W. Cancer: Is the Dog the Cause? London (John Bale, Sons and 
Danielsson), 1933. Pp. viii+ 190. 47% X 7% inches. 3s. 6d. net. 
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